Searching PAJ 



Page I of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-272688 
(43)Date of publication of application : 24.09.2002 



(51)Int.CI. 




A61B 5/022 






A61B 5/0245 




i 

(21)Application number : 


2001-073940 


(71)Applicant 


NIPPON COLIN CO LTD 


(22)Date of filing : 


15.03.2001 


(72)Inventor : 


OGURA TOSHIHIKO 



(54) ANKLE-BRACHIAL BLOOD PRESSURE INDEX MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ankle-brachial blood 
pressure index measuring apparatus causing less paint to a 
patient in diagnosing an ankle artery for constriction. 
SOLUTION: Before the pressure of an ankle cuff 18 is built up, 
for the measurement of blood pressure, to a pressure higher than 
the highest blood pressure value, the pressure of the ankle cuff 
18 is built up to 60 mmHg and an ankle pulse wave WLL is 
detected. An ankle pulse wave propagation velocity information 
calculating means 68 calculates the propagation velocity baPWV 
of the ankle pulse wave on the basis of the ankle pulse wave 
WLL and a rise feature value determining means 62 calculates U- 
time. A sharpness calculating means 64 calculates %MAP, and 
using the baPWV, U-time, and %MAP a preliminary determination 
means 76 makes a preliminary determination as to whether or 
not the ankle artery is constricted. If the determination made by 
the preliminary determination means 76 shows no sign of 
constriction, then the need to measure the ankle blood pressure 
value using the ankle cuff 18 is eliminated, so the patient's pain is 
reduced. 
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(54) lS&W<D%m TK±KJfiUSWWB^B 

(57) ism 

JliLJBEW^Ofc i&lJl&tVB* 7 1 8 Sr^iS 
7 18 ^60iimiHg*T*#JEbr^M?SWL L ^^t±J-r^o 

U *«A*a#ik6 4^J:!3%MAP*r*WU ^HfWJJfc 
3^3:7 6ICJ: ^^ixbbaPWV, U-time, %MAP£rffl ^TTM 

^HfiWU^i* 7 6 ic J: J: 9 R*4>JH^*Sfei^& 

*J3£-e*tttfj£-i-ffl*7 i 8£fflv>r&irikJ£te£$J£ 




-1- 



[is** 1 1 ^*©TKt-#iHi $ tiz # ? &m^x m 

»±Kici3lt6jfcffi* , r*>6±KjfiiBE«Sr«S-*-5±K 
JhEE»JjeKH£, KTJftjUE**«WcJ:?l«l36Sttfc 
TlftjlLJBEISiK±KjfcLffiaBS««cJ: 9M*$nfc±tt 

±ttJlLEE«ft|IU^ik j: t«*.fcTBLbBUhffi»*«lft 
[St** 2 ] ffl|g^«l»%JKttit«%^^(c 

[ft** 3 ] MIB^Hai^W«^^#»4 LT, 
•ti-.S 1(1**1 *fcfi2(cSB«oTK_biKJfciflE»*ai 

[»**4] fitiia^gia^lf«»w^i: tt % 
x, mubM*m&tmM+zmmizMm+&±M»ik 



miLGMmmiimK.m^x* ^a&SB«$ftfcH«a»?> 

[tt**5 ] m&m 1 £fcf*2 icfBifecoT^±JKJkfiE 

TfcMmzm^xfttm^wmm&ftm&*ti?ti8; 
[n**6 ] mmmmt&mmmmn^mmmas^x 

»«ti-S»**5 (cia«^TK±KJiiJE»»W3t» 

So 

[000 1] 

&mi£i~zTf&±mfa&m&m7£mmtcM-t-z> t><Dx& 
60 

[0002] 

mx<D&ffii mm. Tmz&ttz&Lmm (eat. tj& 

JEfil t _bft£jfcJEM <t <a it -<? 5 TH£±J& ifclE ft ffi 
mnFJB3 0 2 7 7 5 0^««Ctd«$H^«iS^ 
[0 0 0 3] TK±KifcLffi»**»Wi-Sfc«)(ctt, T 

f£m*'&t>tiz>frhxb% 0 %7&m^xmi££tiitT 



[0 0 0 4] 

[0 0 0 5] ^^t^Jico^^^^ ur^^K^i 
[0 0 0 6] 

[0 0 0 7] i-3fet>*>, ffiffi@W£»Si-*fc*<0«l# 

v mfe ztiti Ttt^sm t *<z>±KjfiijE«is«a^ <t v 
f&cnwmzmm i,xmm+z&mMmm$zmn&&:fe-r 

[0 0 0 8] *36Wlcj:fttf. TBEJfe£E«3S»«tcJ:5 

Stff 6 T^ii^^^i v * v * t wwf -e # 6 » 
*lctt* TIKJiKjliiJEE»**»ait-Sfcae)lcTKjliLflE« 



[ooo9] tat. «HBaw«ra*-rsfc*oiB*«2 

«*0»v^^*>5i:2pJS$J^*:»&fctt. MlETJ&ifaJEE 

[ooio] rcofg^icfcixtf, fTO3^Ml:J:ot 

*»«CJ:*JlLfiEHl3e*s*ff*^r, TK±KitaJE»* 
[00 11] *fc, IKBHMfrattr««:«>«)||3ft4[3 
^3owf^n, 4>4< £t> lo£r#tf£££«r 

(1) tfriETKHRft* <t <j *&m $ tiz Tf&mmz 

(2) fft&Tf&m&mmmmz <t 5 mm $ tie rra^o 

(3) iiUfeTJB^fc&ty sic «t 9 «m $ Ttt^^) 

[0 0 12] £fc. *ffBSW&£l*+*fcfc<0f&*5U 
SfrlBT«aiR*ttWlSill-J: f9*W$n<5TKUR»^S<5 
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[0 0 13] zcommcxtitf, EJWSBfcJSfWlcJ: 

a X tt* & J: 9 MR £ £ Hfc * jE««H lc 5 

[0 0 14] £fc, 5fcftc0fi^3l5 
ic«6»WWt, MMM i %*Lft 2-k:B«oT»±B[jlLffi 

«W8SJ6«t?a>or. «reTRKttttffi»fli»:. Mia 

[0 0 15] rco|&WcJ;*itf, feTKK»c*<5<* 
*HiClRtttt* <h *TIKIIIR«t lcg<5 < SPMHURtttim 

X5o 

[0 0 16] ffilH»iAt«^»«)|*«6 

u:«a*wHt, n*]«5«ce*<oTtt±ttJiLfiE«ttiRe 

[0 0 17] r.<D$g^{££;Jxtf. feTKHR«lc*-5<3fc 

So 

[0 0 18] 

/s $ ttfcs-i-jiKjfiLjBE»»jByfiasia i o oflus&iawt- 

RMeSH0». Tt<!rLtMl2 (SJSH2R 
*3iUt&Ml2L) aSMRSJu ±JK^LT±^14 
(*_b®g 1 4 R*3 ±t«E_bJR 1 4 L) T^iR^HfcTflfc 
±JttjlLflE»S[jW3eK«^*>*. ftfc, no^t-_bS5ikJEE 



tJB 6 £ * 6 J: 5 lc. if 16 astfcBMfc • WSUffi 

[0019] j£fl2R, 12L(C|iJ£f^^7 18 
R, 1 8 L»*ft«l4MaS*U ±J5l 4 R, 14LIC 
fi±»7 2 0R, 2 0 Lri^ft^h^^tuT^ 
So rtt60^^18, 2 0 li, *IsILrv^Wffi*flE 

So 

[0 0 2 0] JiHoffi ^72 OR, 20L(iEf 22 a, 
2 2 bSr^L"CjkJE»J3eKIS*f*:2 4 a, b lc**i*f*L 
JEfffl*7 18R, 1 8 Lfigfil ; 2 2 c, d 
4r^ LX iUE«B3eS«*fl: 24c, d K*jK«t*«S 

[0 0 2 1] *tL€>4oOjliLflE«*3eit*«:2 4 a, 

b, c, dtem—<Dmf&&#-rz>(Dx\ ±.mm%7 2o 

*fo2 4 bf±, f§JE#2 6 b, jaE^-trV-tf-2 8 b, f£/£ 
#SiJlHJS&3 0 b, MiS#Sii0^3 2 b^rH^r^^, flj 
IS6aW2 2 b(iff^tyf2 8 b:fcsj:u^e:#2 6 bic 
«S&£*x-CV>So *1t* H1E#2 6 bH K*3 4€r^ 

[0 0 2 2] ±15MJE#2 6 bfi, 3 6 tCfc 

»S;h,3££fcJ:0±IBM;fr:7 2 0 L^^$rl^ 

2 0 Lrt^«*Jc*JE-t-5AiB#E*illi04oottl»(c 
$J«9#x.<b;ixS «£ 9(:^ot^5o 

[0 0 2 3] ^-fe>i^2 8 bii. ±iffl^7 2 0 Lf*J 

BUIbISS 3 0b *s J: VIIIR«#!8Uls]» 32b fc^ft-CTbtfciie 
fSo #JE#SUIhIB3 0 blin->^7^;^M^ 

%%t-r* ^mft-^SK b ^r#giJ tt^^7 ^EEft-^SK b $rH 
^L*l^A/DKtft»«r^UT»*ft!l»S«3 8^ffc*e 

[0 0 2 4] M^#S'JlH]SS3 2 bti^^ hV^X^^ylx>? 

K«»«r*Lrj(W*j«p*«3 8^ffc*&-*-£o r(7)M^ 

IU^3 2 btt_hjKM«ttW^©t LT«tgL-C^£ 0 * 
fc, ifiLJE»J3g*iS*:#:'2 4 a 60M^#JgUlHl^ 3 

2 a fi, G±M 1 4 ROfbIIR*^<o±JBIR«WA R Sr*i- 
K»«#Slt*#BU^5±K«)RjStftlli*lSi: l^xmm 
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U lfaJBE8)5£&B;«fc 2 4 c (DMfc#%m&3 2 c te, 
*J£f 1 2ROft«36^0ja*llRttWL R Sr*-riIIR»t«*S 

2 4 d <7»fc#ByiEj8& 3 2 d £J£ir 1 2 L 
[0 0 2 5] JJoffi*720L, ikJESi^fl* 

B4 0L*s«^^ix6o Jd&ffl#:7 2 0R, ik 

ihJE«lj£Kfi*# 2 4 c , *5J:tfffiSUtf^:/3 6\c£<0 
J£-i-jfiLffi?l^®4 2R3ftS«*$Jx. Sfl*7l8 
L. jkffiWJ£$S«##2 4 d, SJ.fctJ^MO'T'S 6K1 
«tOJ£^JkJE^^B4 2L*s«**ix*. 

[0 0 2 6] >l^-*4 ^44(i, ^#<OJ»»«flt±«>9f 
tt, A/D»4 6$:^lt^j«l3 

SH£ * 4 4 tt^l^^ifS^aiSfi^ 

[0 0 2 7] ±IB»ff*J«l«B3 8 te. CPU48, R 
OM5 0, RAMS 2, t/g]^ Lfcl^ I /OsK— b 

CPU48li, ROM5 OtC^^iet&^tLfc^n ^ 
7A«oTRAM5 2 0ffi««|g£fUJt!Loof&5-*& 

ttJ^L-C^2Kv^3 6:fc<fctfjkI£$J5£^@*#2 4 f*9 

<omm^2 6&M*-r&tbi>te+ j£lrJJ5jkffi*B»(A 

nkle/Arm Blood Pressure =ABI)tf>Hm# if &frV\ * 
[0 0 2 8] Bi 2 tt % ±IE*»*J«I^B 3 8 <OMWWm 

<D?h. abi *>si jtas&gfc is z\cm*$<om.\, ^ 

[0 0 2 9] *7jE»J«^a6 Ofi, JhflEaiJ£tC*3l^T 

#26a, b, c, d«r*JWLT, ±J»ffl*7 2 O^i 
Zf&^mt>7 1 Scotf^JEPC^PC^PC^PC^, Bff^^> 

i^je^mpcm (^<hx.tf, ±mm*y2 okovvcih 

SOmmHg^g, J£fffl*71 8 ^O^Tte240inmHg^<£> 

Tf*tl\C&M£tltz4^<Dm!£&2 6 a, b, c, d £ 
ftjfl? Lt, ^7KPC a ,PC b ,PC c ,PC d ^^^^ttii£ 
-S^rW-toflEA S-fr So ± 
12fifi&&ffiJ£f4, -«»**ffi;jfiiEfl[i»)t>te<. to 



^718, 2 0«O*7TO»J||R^*5V>"C*&UfcflE 
*VC# 7 1 8, 2 0fc*rG>JE*«»8t 

9, fc^X.rf60ranHg-Cfe6o 

[00 30]. ±JHHMHfe£9S 6 2 tt, * 7EEffl*P^ 

Wl 6 o ic J: 9 strffl ^7i8 ^grtsBRttttmj£^lii$ * 
jxrt**tttt'CKtt#9Ji3tt3 2 cia^w^na^ 

Strfl^WL^ <fc CfBRft#BiJlaIK 32dfc«fc9«mi3*L 

i-So 0 314, £lrlllR»WL«:«^i-5H-e*>*), ±#M* 
MIKitt* fc<hx.^3tc^i-t><D^^*x5o i"4t> 

ft-rZMWlt UX^tti^ixSU-time(msec), A*>±*$9 

tt. 44f3ftS±#«»Wc«*ixS-. £fl2R, 12L 
MfpJl-S)*^"?. 1 2 R, 12 LO±iftfiatf>TtelC 

fftiS^^ae 2tt^Bi^^««^^#®:i: Lti 

[0 0 3 1] ^I(jJfl6 4il '*7ffi#JW#©6 

v^Sttffl-e8R«#»J®K3 2 cKJ; 9ftttJdtL*£&ir 
SR«WLR*5J:tfl»«#giJliIIS3 2 d{ci<9l*tri^tT,S^ 

rf, ia3ic^-r-tt^<^E^oM-r^wL$r«[^ (»d 
-rar^^j:»)i|[ffi^nsjiiR*Diassr, tf-^s 

$H^Mfti^^w^co5® (wxh) -cfJJsr 
i-/ife*>s/ (wxh) ^SR^^r^ixSr^tcJ:*) 

^tts^nsiEmfb^ffi^vR, mm*?-? bizx-com 

S2«rjE«ftL^t>cD. HX(2/3)lC«ai"6iK$0«^t 

G<om& (=1 0 0XH/G) itT'biaiT#^o I 
fl2R, LO±«flfl<OTK*cSfc*3ftSfc5t, a-fi-fllRft 
WL R , WL L <D^*SI4I| < 4"9 . ^^±^o^ 
^< -T^^*>. ^ 12R, 12 LO±?jft^!OT 
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[0 0 3 2] ±KIR*g*a«««*W#©6 6tt % ± 
tt*r£tMfr«<0 2»telB] (fc«lTKttt*ftv^) £Hft 

^^2 o^^^^rvN^^^^^-rs^i^^ 

«Hc*Dig"*-Bf3feolfMfc (l#tf>Bfl*frfeft*f) 5fts»^U 

&3 2lcJ:0ttffi^n5±iH»WAcD^^tc^O^-r 

^«r±lftflR«e««FfR|hbDT(sec)i: LTfWL, j£v> 

0 ^fa«$^^ 1 3&^±K»»e*a«hbPWV(cm/se 
c)^ItUt5o itl^l^T, Ll(cm)l*±®lJP#a> 

(5tl) hbPWV - Ll/hbDT 

[0 0 3 3] TttMttfitt&Attttfftt^fte 8 14, T 

5TteJ»«e«3*««*sr»a-r5. -his 2^^ 
sam^&mmsimntkttfkk ^xmm-tZo 

0«W$HS^*^J««»jclftijjg^3f^«ffi (i# 

UT«MB-rsJIR«#SiJlHl8S3 2 c*5j;t*3 2 die J: 5 J* 

(&^Ji;&S!9,&ft£?) ^|g^bfc^tO^H$rTJK 
«<5^^baDT(sec) <b LtftiiU *IM4. 

ttfe* 2frb TJKfflS«e* iSftbaPWV (cm/sec) £H ti^ 
£o ^2id4ol^T, L2(cm)tt^:lblllR#^5>Je^* 

(5^2) baPWV = L2/baDT 

[00 3 4] jE»«ffl«fcje^fk 7 0 tt, 



■c, ±m\zmmv*^tfoj£{sX, ±ammmmm&m 
mftn&m^x±&^&ft»ztiit&mmm*b. ±m 

BBT»WSttfc±iBailRSe»*«hbPWVi:, -Ltt&j&IT 

t (Dmxw m $ ftfc T«aiiRjRe*a«baPwv ^<or^cow 

««r^i-SBI"C*>5o ^*tB»£*xfcM«£LTI§l4 
£^*-Bi«.*rfliv*3*&£\ fctx.il, i:JBailR«fi*3£* 
hbm*»b*^$n6TffiaiR«e»a«baPfVSr+iL^ L 
T^^)rW2Kfe^lji^baPWV<D- 1 0%~+ 1 0 %<D 

«H«rjE*KHfcftfti-4 0 ft**, H 4 leaser* Tft 
^^^baPWV<^^r^±J^M^M^hbPWVJ; 9 t> 

XV^WU «Jfefi»»ftPWVttjliL*«01/2*{CSit« b 

rx<ft5rt x &£&&1ir<D%&±m&9i>fiL { g&& 

[0 0 3 5] ±mamWfctt& 7 2 i4. # ^JE^J^)# 
^6 Olc±9_L05JS*:7 2 qaMfcX*ES*€>Jix*ifi& 
tc*$ i v-c , Mfi#;&l& $ in % M&im -^SM a £ fc l4SM b a^-f 

n * h y y *&£rJ8l^-C\ £Jl#b1 4 R^jfaJEEiSBP-C 
$>6^JiJ^§i^I&lffi^BP Asys (R) • *±§5*<£lklEttBP 
adia (R) • ^Jd^^jfaJEEftBP AMEAN (R) . *5 J: u?fc JLJ^ 
1 4 Ltc^lt^ikEEmBP"Cfe^^±jB^ii5JkHiSBP ASYS 

(D - &±^^{£ikjEtop ADIA (L) • &±jm^\kmm? 

amean(L) €r^r^ * O^:^ bfc* JiR*i«iliLflE«BP 

ASVS 

[0 0 3 6] «9ilt|p:u#» 7 4 (4. TJ&M&fcMi£^ 
6 2 id J: <9 ^^^^fc^T^co±##^{ji: 

ftfTfc?) e 

[0 0 3 7] ^««3t^S 7 6 i4, K4BaXIRttfflr«ft 
#tMt¥t6 2, 5fc«*»ffi^©6 4tcj;!3*ft j e 
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[0 0 3 8] ±ffiTJB0»Ke*a«««^»«*5H t 

«rffiiE#Kfflft3£^a 7 o-c*«$jxfc5E««sia^ 

Hfc^^.«ri80msec£Jl±tcK:3£$Jx. UTWIAP 
ffiL &&fi<£>3o<D? V>&< t>— 03ftS»*(6iB"C*> 
*«»«l5ffl -C 5 m& tc TJ&lbMt £ & v % & &> £ t 

[0039] ^«*use3«7 era. s&ic* utriBteiiffi 
[004 0] ^*2pj3e^a 7 6 a. ±teTBa»*e«a 

e>tc. ±BoJkffi^5e^S7 2lc£9R££Ji,ft:±IUfc 
»jfiLJE«BP AS Ys*^*»^^^*tttt: ^.tf 100m 

mHg) J:*)/h$i^**JWfi-6. Ctf>«fc5t£. ±ffiSSiS5 

i&mx *) /h* v**fru:tt, ±K*c* W*>6 :tiao 

TiJ»i«Jkffi^i£BP ASYS As^g:TUTv^6^rlBtt^ab 9 , 

[oo4i] ±mmis&w&nkb LT«te-r*ABiayj£ 
mm^m 7 8 \t. ihmujw* 7 e \z x <o Tmm\^» 

*£BP ASYS 36S|Wfa*<g:«[£JL±-C*) 5 ±B6lfaJBEffifc 
JtfH!7 2&£0%^*£ir]lLEflBfeft¥&8 2£§£ 

^lCttJ£*JtUE«*ft*«8 2lc£9$fc^<D^^>£>£ 
dO<oj£lri 2Ko^T<a^]kI£^&^T£-£5o * 
ft, ±mftU£m&:7£¥& 7 2 lc £ £ JJfcikffiBfJJ^Klo^ 
T4>^*^$ixfc— %<D±M1 4tcovvr®*]fcl£»l 

[00 4 2] TttJUEHSen^A 8 0 tt. 



et'fcot ±J»JfiLEEttBP ASYS *s«ll8E*fiffi £ 9 >h £ ^ 
Sfr&lc, J£-rjfcL]Efl[»3g#ik8 2SrHff*-fr*. ±JiJk 

ifcJE^P L (D*fe^4I<0^lC iot TKftSRO WSSr^Wf 

[0043] 0 5ii, mwmmmms znmmms&oi 

[004 4] £#lfiLjEtt*3e¥S 8 2 tt % ABlSl^jBM 
#©7 8*fef±TKjfiLffi«!l^»^8 0icJ:OlltT$ 

^^rOT#oTtto£lri 2^#®$ixfcJ£«"ffl*7 

1 8 ©ffiieffiifc J£-i*M*^l 8^JEitlE^ 

*J£"i"l 2R(c*5«tSdnJE^BPT**>5^SWSit5ifiim^l 
BPlsys(R) ' £J£t*ffilkJEEffiBP LDXA (R) • ^f&tT^&Jlk 
MbPlme^CR). *5J:L)5feS-iri 2 L«d*5Jt6lkmffiBP 
-Cfc^fcJ£-i-^i^JkJEMBP LSYS (L) ■ fc£-i-»teJfcLjE«SB 
Pldi A (L> • feJEl-^lW3E«BPLyEAN<L) «T*)tU 
^r^Ufe^S#^ii5ikmtoP LSYS (R) > fcJ£H*ii&jfiLffi 

[0 0 4 5] TfcJbJfcJhEE*B^ffi^»* LT«t£i-3 
J£«-_b»5jfiLlE*Sk»ttJ#S8 4tt % Jg-MTJUEItftft^ 
8 2lCj:9*3e$ixfc3&£lriliLffi«[JfclJE«BP L <R) (fct 
x.«^Sfll5iiElBP LSYS (R)) ^fclife^#ikEEfilB 
P L (L) Cfctx.^S#^:ii5ifiLffi{tBP LSYS (L)) Sr. ±M 
iliUEttft^^S 7 2 «9^^ixAc±Baik£EiSBP A ^ 
5*>±I2J£l'J^^P L J-^Js£:i--5±J85iftL£EffiBP A (fct 
x. f ft K ikffitePLSYs ^ tt-tlUk ^5 jfiL^^tBP ASYS ^ 5 
*tJ£-TS) -C«5rt«cJ:*)*JEfi:i»JiLjE»» (=AB 
IR) *fctt&J£-i*±l»rfiLJE*g* (=ABlL)Sr^m-r5o 
•t IT, ^<7>^ffiLfcABIR,ABIL<DM£^3£5 4 

[0 0 4 6] TraM0KWfcS»fri£tt. 
BEMBP L (R) ^ J£*rdiLBE«[BP L (L) ^i£Ti" 6 <o Tf , 
»iRco*s» 355»-&(C tt, r 4x b ABlR, ABlUiiST-T 2> 0 
t£oT, ABlR,ABIL^g^ 9) J: <9 "b 

r*t^> 0 /j:*5, ABlc0^ttKcioV N T_bffiBlkIEIilBP A i: LT 
£_hffiBifoJEfilBP L (L) *3 <t T^&±JeikJEffiBP A <L) <D V ^-fix 

m&m\<^z> tm&'bz < kz>(dx. ABitcs-^^rT^ 

[0 0 4 7 J i6M09it IH2*5i:tfig5«C^Ufc 
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[0 0 4 8] *1\ H6<Djim^-fy^ 

Aim Jfa.JEiW^»tt*:fle2 4 a, b, c, dlC^ft 
eft<i;t6ftTV^PEE#2 6 a, b, c, d tfEErtifc 
$ ixao^ftsjf 3 6 *SHk $ *t5 r <t is J; 

9, Str/fl*:? 1 8R, 1 8 L*3j:t5±^^^2 0 
R, 2 0 LOlM^lty^ft. jHKSA2"Ctt. 4OC0 
^7 1 8 R, 18L, 2 OR, 2 0 L <DiO 7f£?C&^ fijjt 

A 2 0¥UBr*Hfc»» ig^ttSo 

[0 0 4 9] ^It, ^7^EEPCO±#(wJ:^±fas A2 

oWWMtfJfcStLSi:* «<SA3m 36**^3 
6 sW*jk£ftJLoME# 2 6 *sjE*ttJ*:RttK:«) 9 #x. 

[ 0 0 5 0 J «< S A 4 -Ctt, ifaJ£KI£3£|g*:#: 2 4 
b, c, d^c*n^^^^i^e>4^TV^5IIIR«#S^JlHIK3 2 

b, c, d^?>W*6Stt5iiiRife«*SM bf sii c> sy d teJ:rf 

j&£ft£ 0 

ioo5ii^t, # ymnm^wt e o s 

A5MSA8^HfT$tl^ 0 S AST^ P!JE# 2 6 

c, d*saL5SSra*|R^«]0#^e>tt5rtJc:<tO. & 

S A 6 Trf*. 2 6a, 26b #?¥tW£;*;0W&3RilB 

ic^o i? biiloa**^ 3 6 asff AUb r 
l§Bffl^7 2 0R, 2 0L<DMM&m&mi£ 

ii<SA7m ±M^7 2 0R, 2 0 LCD 
EP CM J^±t J^ofc^i WJ^r^h^c Z(DSA7(D 

mmtf&fezntim&i*., ±tes Aewr^o^un 

tT^ftS;:^^*:? JEPC a , PC b O ±# dmtft $ h 

So 

[0 0 5 2] ^LT, ^^JEPC a ,PC b OJi#lCj:0±fS 
SA70«Wf36S#*$tt6i:. ^<SA8m 
^3 6 flSfi&lk $ ft J_oHJE# 26a, 26b 4*tfej£|l|£ 
EBfcfc«(C£J «9 <b*VC , ±^*7 2 0R, 20Lft 

[0053] m^. ±mtiamm&:i£m® 1 2 tcftm-rz 

ffi&ftWMte 3 2a, 32b frbMfc&i&ZtlZMtitlte 



SBftKiiiLjEfflBPAsys (R) *s J: tteiJ&trftH jfcEEffiBP 

[0 0 5 4] J^T, *-7JE«»^®6 OtC+B^-t-^S 
AlOtC&^T. 2o(D»2 6a, 2 6 b tfM&tit 

R, 2 0 Lrt*«ftatc#BES*P>ixT, «»MWW&JM' 

[0 0 5 5] W^tt^a&^/V-^VdSjftT^-ti-^JxS 
fc. «V^H7 0^«IW3eA^» ^^Utr^ftSo 117 

*5££*LSfc£:t>lc, *<OSA4T?R^j&*ttfcJRifi« 
^SM b ^cS<5V^T^OM&ft^SM b ^^■r&±^«WA L 

hbDTtmmzti, -to±«aiR»e*i*mHbDT3&s 

«rffi* i {-ft A $ ±[fti»R»e#**hbPwv3fts*ffi $ 

ft£ 0 

[0 0 5 6] «^T!E««fiBB*^S 7 o s 
B2^||fT$ft5o SB2m ±IESB 

ftfcTfl£P&fcMiijgbaPWV<D- 1 Q%rt><b + 1 0%<D 

So 

[oo57] m^xTf&m&fcmm&titnnm^& e s 
^nm-tz s b 3 fcmnztix. ^rmmmmm&ba, 

m(R)4oJ;^TJ^^«^bam(L)dS^tti$n 
So -T^^>^. 0 6OSA4T?lflS^ji**LfcIIR«fff#SM 

J: t/stf IS s B l "C*^$ixfcfc±»5flRjfiWA L oic*,± 

r**>^&TiKJK«e*B*rabaDT(L)*s»ffl$ft, 

*e»«FMbaDT(L) *S#HB^: 2.^ftA$^T*TKDR« 
fcmmfebaPW (R) *5 J: tK&TKIR«e«3a«baPWV (L) ri* 

v (r) *s x TfitrFmm&mmm>am (u 5 4i: 

[0 0 5 8] J»^T±#«r*l»^S¥S6 2(C*r^-rS 
SB4^ff^ft5 o SB4m 06OSA4-CK^ 
ii*ftfc»R&m^SM cl SM d tC^l>T^c0^^m^-SM c , S 
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RMIStfU-tiina) £ LT3lffi£ft£o uttj^ft 

fcU-time(R), U-time(R)fcm^8&5 4K^£ft£o 
[0 0 5 9] «^r*ftK»W#«6 4lC«iai-ftSB 
S^^^H-So SB5m [g6CDS A4"CR*5i* 

ms&\?-9MZHbwmmmrt<Dm (wxh> -e*j 

OS A 4 t?K^5&*ixfcjR«««SM d *s*-r5fe£*ll)RSiW 

(Dm (WXH) -C«l5>JxSwtlCj:»)«IAP(L)36S»ttl* 
H5o Hit, ^m£ftfc%MAP(R), *MAP(L)tt*^»5 4 
l£^if-£ft5 0 

[0060] g!< sB6-cti. *rSBSB3-ejfa3ftfc 

*T)KJIIR«e*a«baPWV(R). ifcT&flRS^S^&baPW 
V (L) , WWB S B 4 $ ftfcU-time (R) , U-time (L) . 

_h!ES B 5-C#ffi^Hfc%MAP(R),%MAP(L)^^:tt ; P^ 
ov >T ^#>WLJ£ £ ft fc^Stflffl K £> 5 jM^amJWS 
ft£ 0 r^fe^*TifflWI«e»i«ftbaPWV(R), ^Tfifcfi/K 
fte»*SbaPWV(L)tCOV^tt, «rt£SB2-Cife££ft 
fciE»*Sffl^-e*> 5 ft, U-time (R) , U-ti 

me(L) ^Co^/^T^il80mseci^±-C*)^^^ : g : 7!l^]^f$ft, 
%MAP(R),%MAP(L) {COV\Ttt42%aTT?fcSa^**a s *M 

^®l^tcfc-54i^(cttSB6 0^i»rd5#^$ftS« :o 
SB60*JWf^#3£$ixfc»^H, TBSMRfc:**** 
*>*rfcdS»*>ft5<o-e* HSOABia*^—^^* 
fr£ft5o — J»» SB6<D«»f365§3g$ttfc»^lw«t, 
»jt«JWi#*7 4«C*ai-*SB 7 3^JH?*ft6. 

[0 0 6 1] SB7m KrlBSB3"C*Hi$ftfc^T 
l^«e*aftbam(R) ^&T«^»e»^baPWV(L) . 
*<BlRRe*»£ii (HMD APWV, WISSB4t?» 
HJSftfcU-time(R) tU-time(L) t cD^ A U-time 
tt) , feJ:T/WIESB5-C»ai$ftfc%MAP(R)i:«IAP(L) 

[0 0 6 2] »< SBSffl _LIBSB 7-C*tti^ftfc 
APWV, A U-time, A%MAP^ 5 , ^ft-eftKoVvT^fcH! 

)e$ftfc*!|i«£Ji±-e*>S3&»5d^W»f*ftS« *L 

T, -tft^APWV,. AU-time, A%MAP£> 9 h<D'p%: < t 

ft**— ^(OTJK^TJKibPtc^o^^^fcSO-c. H 
8OABlS0^/u— £ftt\ ffiTBtoABlrtsaoft 
£ft£ p SB6*fcliSB80«llr^#S 
$ftfc*^l-fiABiaS3e/i— T^jMHTSftS^TN S 
B 6*S<fctf S B 8dSABIjW^fi»#H:7 8lCtt^i-5 0 
[0 0 6 3]-^ S B 8<DWR&&l££tl1tm&lZ 
tt* «^TSB9#SlfT£ftS. SB9-Cf4, i6(DS 



A9^*^Sftfc±K*KlfcLffi«BPASYs* s »®*^ 
^ *Rft $ ftfc lOOmmHg J: 9 /h S t ft»d**MK £ ft 
6o ^<Z)«»r^-&^$ftfc^«ctt N ®9 0£trikJE®) 
ft/v— *-v#HfT$ft*, ^t, S B 9 ttTBufiU£»J 

$ftfc4§£*lci*, T^ibJl^^^^v^^VN^^J^f^ 
ftTABI JWfi/i^- ^ > J£tr AJEWftA^- ^ > t> $ 

IC. SB 6, SB 8, SB9I^J:9TBdURI^K99io]R 
V^fc5^d^ S2 MWr*ftS«)'C, SB 6, SB 8, S 
B9tt?WNK^A7 6ict>ffi^-T6o 

[0 0 6 4] ^V>T, g]8cr)ABI^J^/W— ^^^rlft^i- 
6o H8<DABia93fe/U— ^VCJi, *i\ a^ffiMW^ 
36 OlCi^tSSC UbMSC3d5|l?T$ftSo SC 
im-2oOJJW*7 2 0R, 2 0LC^^ 
*^£ft;foflffi#2 6 a, 2 6 b, *>J;Uq370SB 6* 
J* S B 8 -CtWOjfcV £ £ £ ftfcffi!lO^-i*ffl 
*718 (SB8{£:^T^^V^fc5£¥y^£ft 

fc^lc^MlSDco^ffl^^ 1 8) i£»«£ftfcSIflE# 
2 6 c £fct*2 6d^«W^X.f>^ I. 
oS^M^^S 6dS»»$ft*Ct;c<tl9. 2OC0±Jb 
ffl*720R, 2 0 LfcitPM< <!: t-^Sf ffl^ 
7 l 8OAifi*CE*s0H*6$ftSo »< SC2t?li, -tft 
£><D;*7:7 1 8, 2 OO^^JEPC^-eH^ftf ^^^ft 
fcg^lEi&JEPcM (fc£;Ui, JiMffi^^2 0^o^T 
H180mmHg, £:tT/B#7 1 8 ICOl >T ^240mmHg) £*_b£ 
^ofc^^^^ft^ftcO*7J£PCtCOV>r^J©r^ft 

* 0 :osc2<o»§^$timii ±I5SC1 

^Tri**fc 9 ig L»T * ft S r t\C J; 9 # ^ff PC60 Ji#dS 

[0 0 6 5] ^tt, ^7 7|£PC(7)±#lCi:9±l5SC2 
02pJWr3ftS*S$ft-5fc^ i<SC3m S^ffiifiEEP 
^C^Jilbfc^^ 1 8, 2 0(c^gE$ftT^a^e : -#2 

6^bns{c#3i^^ic^)«9#^6ftT. *<omfc# 

2 6tC««Sftfc*7 1 8, 2 0rtOjE^*S^«>^«>b 
ftfc SmmHg/secm^^^iSS-eT^^iir^ftSo 

^--<T^D^^EEPClCO^/^-CS C 2 0l^#^ 
$ft^ir^^^3 6 t>^ifc^ft5 e 
[0 06 6] Jfcic, ±ffiBjkJE^3t#© 7 2*5j:T^J£lr 
i«Q.EEm^^^ 8 2 ic+a^-f 5 S C 4 Ojkffflt^^/l— 
^-V3ftS*ff$ftSo IIR«#SiJlel» 3 2frt>M 

&Mf& $ ft S JK««-^dS*^ JiBWStWA* fcfiJS 

<t<^e>ftfc^->o^ h ]) *y?tt<OihJ£m&:fe 

^BPLSYs^* 5 ^^^ft^o 
[0 0 6 7] fttC. ^7 7JE^J»^S 6 0 i^^-T a S C 
5 K*5^T, »a#£Ett*lCfcofc»iffi# 2 6 
mtt»d«I*)*^bft^Ci:JCj:9. 1 8, 20^ 



-9- 



£ ixtz^^nmm iEiBP^ (r> £ it tetE^-gmmik 

MBP LSYS (L) # s S C 4 T*5e S ftfc* JJfflftKjfiLEE 
*TOP ASYS (R)^J:t5fc±R*Kji[Lff«BP ASYS <L)^ 5 

^iC<fcOABIR*fct*ABILASJ([ttJ 

[0 0 6 9] Ifcivc, mg^JSl-jfajEiBft/w-^^SrSi 
£ e SDim 0 7©SB9-CW©)|V^fc5i:|l| 

7££titim<D&-gm*7 1 8ic««$nfcwiffi#2 6 c 

*1t\* 2 6 d 30S£Aftf6KaRlc«l *) ix. htis J&osg* 

tt, ^0*7 1 8©*7ffiPCdS^«)ig3e$HfcB«ffiia 
CEPcm (fct Atf240Brilg) eL±fcftofc*«*»«s*U»r* 

[0 0 7 0] <L,"C, *7jEPC<D±#^J;!?±fBSD2 
0*Wf3fts#*Sn*i:, KSD3m 22«sK^^3 
6 *sfltjhS*e>ns 1 1 t>^H£# 2 6 asffciSSKEttflB 

5 mmHg/secS«<0«^d>*ia«-eTI* $ * f)tl5o 
[0 0 7 1] RK, atfJhffi**tf*«8 2fc*aji-* 

s d 4 oita.jg=^5t/u— ^-vjftsSHf $*i5 0 i"ft*>*> v 
Ktt#SUIilB3 2^&Sft««Six«|IRtttt«SU^»i- 

«ft3t7^=fyXAlcaot* (£) J£-f**JllLffi«tBP 
LSYS . * C£) J£l-*«:jkffi«BP LD1A . * G£) J£#¥ 
*jliLffi«BP LMEAN dSftS*ix5o 

[0 0 7 2] *7£Ei»fS6 0i:«at5SD 

5 lc*5i^-CHE# 2 6 *s«tt#jEttSK:«J 9 ft*, h tiZ 
ztlc£<9, ijy 1 8rt*s*aic#ffi$*6>ix4. 

[0073] KSD6 "Cl±, S D 4 frlfc* 
(£) ^ftilililMBP LSYS ^^i^^ 5 4 

So 

[0 0 7 4] ±3*©7i3— ^-r-htC«<3<*lfeWC 
&*iii£H£XS4 2(cj;5J£#jfcJEfiSBP L <z>Sy^ 
K^oT, SB 3, SB 4, S B 5 (^H^^tt 
«**^«) tC*5^t\ fljS«#»JIIIK3 2 c, 3 2 d\C 
X o T »m $ ix£ »RfieWL*> P> TKIK«e«iS£baPW 
V,U-time,%MAPd*ifcje$*U B.O*;fcfcTR«*e** 
J^baPWV, U-time,%MAP^^^Ii5 4 *l 5 

tt b TH£«fc Jtit^baPWV, U-t ime, %MAP/!)> h T8£Sb 
J^cO^COH^^^^<t^MT#6^{Cii x ABI£H 



m-r*fc*lcSl-iiiLBE»3feJS«4 2lc£5ifrUE$J£&;£ 
t?+MMM**<fc*. lot, TK»K<&»*»«r»« 

[0 0 7 5] ±3So;7n— Mc£-5<*Jfc 

SB 6, SB 9 (tWJ^7 6) Ciot 

&m<D&^&&ztmm£tiizm&\a^ a Attics* 

ihEE$J££IH4 2*5J:t^±BSjliLffijByS8tt4 0icJ:-5jk 
I£SJj£as|lfT$*i"C\ ABId«jWi*ns«jfii3^*)5. 
[0 0 7 6] ±»©:7n— *-*—McK-5<jat 

SB 2 (IE»l5ffl*3£¥a7 0) lC*5^T, Jh 
!K»«e*S«hbmfc:*-3i ^ri4 0>BMftd> b TJKJM! 

Be (ft«^7 6) -ert, sb 3 (T«aiR»e* 

**ftbaPWV36SjE»f5ffl^T*>S n t£&-5V>-CT8fcA 

<5v^r*s*tt5(o't?. a*s*LfciFBai)R«e*5sa:ba 

PWV*s#*o«#*cSrt±*S X «M 

6 !fe^(^«o^IittMIWas J: 9 MS J: < ft*. So 
[0 0 7 7] iI<D7n^ft-M:S^<^l 
W-Ctt, &T^&WL L (cS^<^TJK^^51^baP 
WV (L) , U-t ime (L) , %MAP (L) t &T&mtML R \Z.&*3 < 

mfcmmm&febapw <r> , u-t ime ad'. %map (r) t <nm&m 

(APWV, AU-time, A%MAP) <D'>#< t fc— oflS^lMS 
J^J:T-fc£#^te> SB 8 (^HIW£#£*7 6) K*5 

[0 0 7 8] J^Ji, *3SWb— **0!ISrHffilC»^V^T 

[0 0 7 9] «r3fiUfc3ltti^«t?tt, 
^M3iSbaPWV(^^fr«Sfflfi, jE««BB*«^a 7 0C 

PWV^*#*Sffltt^8?)»t* £ tifc-^It^o T J: 

V\ BiT^ bfcHJfi^li-Cfi, U-time*5j:a^MAPO 

HWaBBtt^fettft^ttrv^dS, Tlftfl)R»e*5Sftba 

PWVCO^CDJ: 9 _t^tC:^TU-time3:7m%MAP£; 
JW^L. ^0±ltet^^r^^LfcU-time-^^PiC^ 
V^T®#^(CTJKlCibMtSU-time^fctt%MAP^^«iia 

[0080] £/c, «r»ufcaste^«T?tt. ^(ifu^ 
wics#jfiLjEaij3e*«4 2*5<fco?/ / ^fc^±)^BikjEsij^ 
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%*0B8£ilR8ctiHiL (baPWV,U-time,%MAP) 
TRJblftJiiiffiJMS 5 *> 6 6 5 

[oo8i] £f-, m&isitmffl&mwx. ummm 
i&mm 4 o t>tiitm&fr%m& 3 2 d5±B^&« 

t-c^fca^ ^ttf>jfiLmffi^e4 0, 4 2<d^#su 
ess 3 2t&mc, mm*tkM~rz>it#>\c<D&±%L*iz 

[0082] titz, m^i,timmmmx\^ .l^j* 
a At ±mm* y 2 0 1 <om<o±mmf&mmm&»n%: 

mm%y2 0te<bmfrb<Dmm&gt*z> o *zx. fc& 

£tixh£t<\ 

[0 0 8 3] tt»Lfc**JB«-CW:, JBIT*^ 

1 8 tiieffl^^ 2 0 ^(OKIT-TK«R*e*a*«««: 

1 8 t<om<oT!m&&&wm&mn*mm£nxh± 

[0 0 8 4] £*_t. **W<o^*J^IB«:Iiaffilc:«<5^T 

[in *&m*mmzftit&n±Mfa&W7£mm<om 
[B2] iai^*w*j»i6«o«i«i«ti^5^. abicd 



[i^3] &nm&*L&m7F-$-z>mxhz> 0 

[@4] iL«i±B5t^ra^iiw$Hfc±jttiR«e*a 

Hj££baPWV t CO <D m& & i" 5) U T? £> S o 

[0 5] Slo««*Jffli^ilo«iJ«i«|^9*>, 121: 
[0 6] B2^J:t5H5^Lfc»»«!l«iS6fio»J»» 

im7] m2&±xfm5\c&\,izmnmm&m<»mwm 
■ [is] m2&£Tfm5^\stcmw-mnmm<Dmwm 

[19] B2^it/H5lC^bfc»*«!l«l*fiOWJ«« 
[##Otftlfl] 

1 0 : &n±&ftL&ft»®\7£$im -(TK±KiliLflE*fi»»J 

4 0 : ±JRjfiLjEffi££fi (±RJkfflWjaSll) 
4 2 : Ml-jfcjE«|j£*« (TKjfiiffi»^K«) 
6 2 : ±#mR«»^» (lfc^§i®BSIS1ff«^^ 

6 4 : W^fk M*$Wmm&ititWi&:tt®) 

6 6 : ±.mm&te&j&mit&nm^& 

7 0 : lEHMfifflftJt^S 
7 6 : ^HUME^S 

7 8 : ABIW&BIMK' atLEaU&Btt^ft) 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The membrum-inferius blood-pressure-measurement equipment which measures the membrum- 
inferius blood-pressure value which is a blood-pressure value in this membrum inferius using the cuff 
wound around a living body's membrum inferius, The upper extremity blood-pressure-measurement 
equipment which measures the upper extremity blood-pressure value which is a blood-pressure value in 
this upper extremity using the cuff wound around this living body's upper extremity, It is based on the 
membrum-inferius blood-pressure value measured by this membrum-inferius blood-pressure- 
measurement equipment, and the upper extremity blood-pressure value measured by this upper extremity 
blood-pressure-measurement equipment. The membrum-inferius pulse wave detection equipment with 
which this living body's membrum inferius is equipped and which is a membrum-inferius upper extremity 
blood-pressure characteristic measuring device equipped with a membrum-inferius upper extremity 
blood-pressure characteristic calculation means to compute a membrum-inferius upper extremity blood- 
pressure characteristic, and detects a membrum-inferius pulse wave, The membrum-inferius upper 
extremity blood-pressure characteristic measuring device characterized by including a constriction related 
pulse wave information decision means to determine the constriction related pulse wave information 
changed in relation to the constriction of the membrum inferius, based on the membrum-inferius pulse 
wave detected by said membrum-inferius pulse wave detection equipment. 

[Claim 2] A preliminary judging means to judge with the misgiving of a constriction being in an artery of 
lower extremity based on the constriction related pulse wave information determined by said constriction 
related pulse wave information decision means being the value of abnormality within the limits set up 
beforehand, The membrum-inferius upper extremity blood-pressure characteristic measuring device 
according to claim 1 characterized by including further a blood-pressure-measurement starting means to 
perform blood pressure measurement with said membrum-inferius blood-pressure-measurement 
equipment and said upper extremity blood-pressure-measurement equipment when judged with there 
being misgiving of a constriction with this preliminary judging means. 

[Claim 3] The membrum-inferius upper extremity blood-pressure characteristic measuring device 
according to claim 1 or 2 characterized by including at least one of the following three means as said 
constriction related pulse wave information decision means. 

(1) the membrum-inferius pulse-wave-velocity information calculation means (2) compute the membrum- 
inferius pulse-wave-velocity information relevant to the rate at which a pulse wave spreads said 
membrum inferius based on the membrum-inferius pulse wave detected by said membrum-inferius pulse- 
wave detection equipment - the acutance-of-image calculation means (3) compute the acutance of image 
of the membrum-inferius pulse wave detected by said membrum-inferius pulse-wave detection equipment 
~ the rise description value decision means [a claim 4] determine the rise description value which is the 
description value of the membrum-inferius pulse wave detected by said membrum-inferius pulse-wave 
detection equipment for a rising limb As said constriction related pulse wave information calculation 
means, it is based on the membrum-inferius pulse wave detected by said membrum-inferius pulse wave 
detection equipment. It is a membrum-inferius upper extremity blood-pressure characteristic measuring 
device including a membrum-inferius pulse-wave-velocity information calculation means to compute the 
membrum-inferius pulse-wave-velocity information relevant to the rate at which a pulse wave spreads 
said membrum inferius according to claim 1 or 2. The upper extremity pulse wave detection equipment 
with which said living body's upper extremity is equipped and which detects an upper extremity pulse 
wave, An upper extremity pulse-wave-velocity information calculation means to compute the upper 
extremity pulse-wave- velocity information relevant to the rate at which a pulse wave spreads said upper 
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extremity based on the upper extremity pulse wave detected by this upper extremity pulse wave detection 
equipment, A normal-range decision means to determine the normal range of membrum-inferius pulse- 
wave-velocity information from the relation memorized beforehand based on the upper extremity pulse- 
wave-velocity information computed by this upper extremity pulse-wave-velocity information calculation 
means, The membrum-inferius pulse-wave-velocity information computed by said membrum-inferius 
pulse-wave- velocity information calculation means The membrum-inferius upper extremity blood- 
pressure characteristic measuring device characterized by including further a preliminary judging means 
to judge with the misgiving of a constriction being in an artery of lower extremity, based on being outside 
the normal range determined by said normal-range decision means. 

[Claim 5] It is the membrum-inferius upper extremity blood-pressure characteristic measuring device 
which it is a membrum-inferius upper extremity blood-pressure characteristic measuring device according 
to claim 1 or 2, and the membrum inferius of right and left of said living body is equipped with said 
membrum-inferius pulse wave detection equipment, respectively, and is characterized by said constriction 
related pulse wave information decision means being what determines said constriction related pulse 
wave information based on a left lower extremity pulse wave and a right lower extremity pulse wave, 
respectively. 

[Claim 6] The membrum-inferius upper extremity blood-pressure characteristic measuring device 
according to claim 5 characterized by including a preliminary judging means to judge with the misgiving 
of a constriction being in an artery of lower extremity in being beyond the reference value with which the 
difference value of the constriction related pulse wave information based on the left lower extremity pulse 
wave determined in said constriction related pulse wave information decision means, respectively and the 
constriction related pulse wave information based on a right lower extremity pulse wave was set up 
beforehand. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the membrum-inferius upper extremity blood-pressure 
characteristic measuring device which measures a membrum-inferius upper extremity blood-pressure 
characteristic. 
[0002] 

[Description of the Prior Art] Usually, the blood-pressure value (henceforth a membrum-inferius blood- 
pressure value) in the membrum inferius is higher than the blood-pressure value (henceforth an upper 
extremity blood-pressure value) in an upper extremity. However, if a constriction is in the artery of the 
membrum inferius, a membrum-inferius blood-pressure value will become lower than an upper extremity 
blood-pressure value. In order to diagnose the constriction of an artery of lower extremity using this, the 
membrum-inferius upper extremity blood-pressure characteristic measuring device which computes the 
membrum-inferius upper extremity blood-pressure characteristic which is the ratio of a membrum-inferius 
blood-pressure value and an upper extremity blood-pressure value is proposed. For example, the 
equipment indicated by the patent No. 3027750 official report is it. 

[0003] In order to compute a membrum-inferius upper extremity blood-pressure characteristic, a 
membrum-inferius blood-pressure value and an upper extremity blood-pressure value must be measured. 
In order to measure a membrum-inferius blood-pressure value and an upper extremity blood-pressure 
value, generally the blood-pressure-measurement equipment of the format which measures a blood- 
pressure value based on the signal generated in a cuff in the process in which a living body's membrum 
inferius or upper extremity is made to carry out **** change of winding and the compression pressure 
force of the cuff for a cuff is used. The blood-pressure-measurement equipment of a format using a cuff is 
because a reliable blood-pressure value is acquired. The membrum-inferius upper extremity blood- 
pressure characteristic computed based on the membrum-inferius blood-pressure value and upper 
extremity blood-pressure value which were measured using the cuff is reliable, and can diagnose the 
constriction of an artery of lower extremity with a sufficient precision. 
[0004] 

[Problem(s) to be Solved by the Invention] However, to measure a blood-pressure value with the blood- 
pressure-measurement equipment of a format using a cuff, it is necessary to carry out the pressure up of 
the compression pressure force of a cuff to the target preassure force once set as the pressure higher than a 
highest-blood-pressure value. Moreover, to measure a membrum-inferius blood-pressure value since the 
highest-blood-pressure value in the membrum inferius is higher than the highest-blood-pressure value in 
an upper extremity if it is a normal person, it is necessary to carry out the pressure up of the compression 
pressure force of a cuff to the target preassure force still higher than the case where an upper extremity 
blood-pressure value is measured. For example, with membrum-inferius blood-pressure-measurement 
equipment, the target preassure force is set as 240mmHg extent to the target preassure force having 
common 1 80mmHg extent with upper extremity blood-pressure-measurement equipment. Therefore, 
when measuring a membrum-inferius blood-pressure value, there was a problem that the pain given to a 
patient was comparatively large. 

[0005] The place which succeeded in this invention against the background of the above situation, and is 
made into the purpose has the pain of the patient at the time of diagnosing the constriction of an artery of 
lower extremity in offering few membrum-inferius upper extremity blood-pressure characteristic 
measuring devices. 
[0006] 
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[Means for Solving the Problem] this invention person found out that there was information (let this be 
constriction related pulse wave information) changed in relation to the constriction of an artery of lower 
extremity also to the information acquired from a membrum-inferius pulse wave, as a result of repeating 
examination, in order to attain the above-mentioned purpose. And based on the constriction related pulse 
wave information, the preliminary diagnosis about the constriction of an artery of lower extremity was 
performed, and when it was suspected that a constriction is in an artery of lower extremity and the 
membrum-inferius upper extremity blood-pressure characteristic was computed, it resulted in the idea that 
pain of the patient at the time of diagnosing the constriction of an artery of lower extremity can be 
lessened. This invention is made based on the starting thought. 

[0007] Namely, invention concerning claim 1 for attaining said purpose The membrum-inferius blood- 
pressure-measurement equipment which measures the membrum-inferius blood-pressure value which is a 
blood-pressure value in the membrum inferius using the cuff wound around a living body's membrum 
inferius, The upper extremity blood-pressure-measurement equipment which measures the upper 
extremity blood-pressure value which is a blood-pressure value in the upper extremity using the cuff 
wound around the living body's upper extremity, It is based on the membrum-inferius blood-pressure 
value measured by the membrum-inferius blood-pressure-measurement equipment, and the upper 
extremity blood-pressure value measured by the upper extremity blood-pressure-measurement equipment. 
The membrum-inferius pulse wave detection equipment with which said living body's membrum inferius 
is equipped and which is a membrum-inferius upper extremity blood-pressure characteristic measuring 
device equipped with a membrum-inferius upper extremity blood-pressure characteristic calculation 
means to compute a membrum-inferius upper extremity blood-pressure characteristic, and detects a 
membrum-inferius pulse wave, It is characterized by including a constriction related pulse wave 
information decision means to determine the constriction related pulse wave information changed in 
relation to the constriction of the membrum inferius, based on the membrum-inferius pulse wave detected 
by the membrum-inferius pulse wave detection equipment. 

[0008] In order to compute a membrum-inferius upper-extremity blood-pressure characteristic, it becomes 
unnecessary to perform blood pressure measurement by membrum-inferius blood-pressure-measurement 
equipment, when it can be judged from the constriction related pulse-wave information that there is no 
misgiving of the constriction of an artery of lower extremity, if constriction related pulse-wave 
information is determined from the membrum-inferius pulse wave which is detected by the constriction 
related pulse wave information decision means with membrum-inferius pulse wave detection equipment 
in advance of measurement of the membrum-inferius blood-pressure value by membrum-inferius blood- 
pressure-measurement equipment according to this invention. Therefore, the pain of the patient at the time 
of diagnosing the constriction of an artery of lower extremity decreases. In addition, the above-mentioned 
decision may be judged automatically and people may judge it. 

[0009] Moreover, invention concerning claim 2 for attaining said purpose A preliminary judging means to 
judge with the misgiving of a constriction being in an artery of lower extremity based on the constriction 
related pulse wave information determined by said constriction related pulse wave information decision 
means being the value of abnormality within the limits set up beforehand, When judged with there being 
misgiving of a constriction with the preliminary judging means, it is characterized by including further a 
blood-pressure-measurement starting means to perform blood pressure measurement with said membrum- 
inferius blood-pressure-measurement equipment and said upper extremity blood-pressure-measurement 
equipment. 

[0010] When it is judged with there being misgiving of a constriction by the preliminary judging means 
according to this invention, blood pressure measurement by membrum-inferius blood-pressure- 
measurement equipment and upper extremity blood-pressure-measurement equipment is automatically 
performed by the blood-pressure-measurement starting means, and there is an advantage by which a 
membrum-inferius upper extremity blood-pressure characteristic is computed. 

[001 1] Moreover, invention concerning claim 3 for attaining said purpose is characterized by including at 
least one of the following three means as said constriction related pulse wave information decision means. 

(1) the membrum-inferius pulse-wave-velocity information calculation means (2) compute the membrum- 
inferius pulse -wave- velocity information relevant to the rate at which a pulse wave spreads said 
membrum inferius based on the membrum-inferius pulse wave detected by said membrum-inferius pulse- 
wave detection equipment — the acutance-of-image calculation means (3) compute the acutance of image 
of the membrum-inferius pulse wave detected by said membrum-inferius pulse-wave detection equipment 
— the rise description value decision means [0012] determine the rise description value which is the 
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description value of the membrum-inferius pulse wave detected by said membrum-inferius pulse-wave 
detection equipment for a rising limb Moreover, invention concerning claim 4 for attaining said purpose 
As said constriction related pulse wave information calculation means, it is based on the membrum- 
inferius pulse wave detected by said membrum-inferius pulse wave detection equipment. It is a 
membrum-inferius upper extremity blood-pressure characteristic measuring device including a membrum- 
inferius pulse-wave-velocity information calculation means to compute the membrum-inferius pulse- 
wave-velocity information relevant to the rate at which a pulse wave spreads said membrum inferius 
according to claim 1 or 2. The upper extremity pulse wave detection equipment with which said living 
body's upper extremity is equipped and which detects an upper extremity pulse wave, An upper extremity 
pulse-wave- velocity information calculation means to compute the upper extremity pulse-wave-velocity 
information relevant to the rate at which a pulse wave spreads said upper extremity based on the upper 
extremity pulse wave detected by the upper extremity pulse wave detection equipment, A normal-range 
decision means to determine the normal range of membrum-inferius pulse-wave-velocity information 
from the relation memorized beforehand based on the upper extremity pulse-wave-velocity information 
computed by the upper extremity pulse-wave- velocity information calculation means, Membrum-inferius 
pulse-wave-velocity information computed by said membrum-inferius pulse-wave-velocity information 
calculation means is characterized by including further a preliminary judging means to judge with the 
misgiving of a constriction being in an artery of lower extremity, based on being outside the normal range 
determined by said normal-range decision means. 

[0013] According to this invention, the normal range of membrum-inferius pulse- wave-velocity 
information is determined from the relation beforehand memorized by the normal-range decision means 
based on upper extremity pulse-wave- velocity information. And it is judged with the misgiving of a 
constriction being in an artery of lower extremity based on the membrum-inferius pulse-wave-velocity 
information computed by the membrum-inferius pulse-wave-velocity information calculation means 
being outside a normal range by the preliminary judging means. Since the above-mentioned normal range 
is determined based on the upper extremity pulse-wave-velocity information actually measured for every 
measurement, as compared with the case where the misgiving of the constriction of an artery of lower 
extremity is judged based on whether it is in the general normal range set up so that the actually measured 
membrum-inferius pulse-wave- velocity information might be applied to many patients, preliminary 
decision of the existence of the constriction in an artery of lower extremity can perform it with a more 
sufficient precision. 

[0014] Moreover, invention concerning claim 5 for attaining said purpose is a membrum-inferius upper 
extremity blood-pressure characteristic measuring device according to claim 1 or 2, the membrum inferius 
of right and left of said living body is equipped with said membrum-inferius pulse wave detection 
equipment, respectively, and said constriction related pulse wave information decision means is 
characterized by being what determines said constriction related pulse wave information based on a left 
lower extremity pulse wave and a right lower extremity pulse wave, respectively. 

[001 5] According to this invention, by comparing the constriction related pulse wave information based 
on a left lower extremity pulse wave with the constriction related pulse wave information based on a right 
lower extremity pulse wave, when both difference is great, a constriction is in the membrum inferius of 
one of right and left, and since it can judge that both difference may benefit that constriction large, the 
preliminary diagnosis of the existence of the constriction in an artery of lower extremity can carry out 
with a more sufficient precision. 

[0016] Moreover, invention concerning claim 6 for attaining said purpose is a membrum-inferius upper- 
extremity blood-pressure characteristic measuring device according to claim 5, and when it is beyond the 
reference value with which the difference value of the constriction related pulse- wave information based 
on the left lower extremity pulse wave determined in said constriction related pulse-wave information 
decision means, respectively and the constriction related pulse-wave information based on a right lower 
extremity pulse wave was set up beforehand, it is characterized by to include a preliminary judging means 
judge with the misgiving of a constriction being in an artery of lower extremity. 

[0017] Since according to this invention it is judged with there being misgiving of a constriction by the 
preliminary judging means when the difference value of the constriction related pulse wave information 
based on a left lower extremity pulse wave and the constriction related pulse wave information based on a 
right lower extremity pulse wave is beyond a reference value, preliminary decision of the existence of the 
constriction in an artery of lower extremity can carry out with a more sufficient precision. 
[0018] 

[The gestalt of suitable implementation of invention] Hereafter, 1 operation gestalt of this invention is 
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explained to a detail based on a drawing. Drawing I is a block diagram explaining the configuration of the 
ankle overarm blood-pressure characteristic measuring device 1 0 with which this invention was applied. 
That is, the ankle overarm blood-pressure characteristic measuring device 10 of drawing 1 is a membrum- 
inferius upper extremity blood-pressure characteristic measuring device with which the ankle 12 (right leg 
neck 12R and left leg neck 12L) was chosen as membrum inferius, and the overarm 14 (right upper arm 
14R and left upper arm 14L) was chosen as an upper extremity, in addition, the measurement by this 
ankle overarm blood-pressure characteristic measuring device 10 — an overarm 14 and an ankle 12 — 
abbreviation - a patient 16 is measured at least for proneness in the state of either - lateral position and a 
lateral position so that it may become the same height. 

[0019] The cuffs 18R and 18L for ankles are wound around Ankles 12R and 12L, respectively, and the 
cuffs 20R and 20L for overarms are wound around Overarms 14R and 14L, respectively. These cuffs 18 
and 20 are tourniquet which presses the part currently wound, and have rubber bag manufacture in the bag 
outside band-like which consists of a material without the extensibility of cloth or polyester. 
[0020] The cuffs 20R and 20L for overarms are connected to body of blood-pressure-measurement 
equipment 24a, and b through Piping 22a and 22b, respectively, and the cuffs 18R and 18L for ankles are 
connected to body of blood-pressure-measurement equipment 24c, and d through piping 22c and d, 
respectively. 

[0021] Since these four bodies of blood-pressure-measurement equipment 24a, and b, c and d have the 
same configuration, they explain the configuration of the body 24 of blood-pressure-measurement 
equipment by making into an example body of blood-pressure-measurement equipment 24b connected 
with cuff 20L for overarms. Body of blood-pressure-measurement equipment 24b is equipped with 
pressure regulating valve 26b, pressure-sensor 28b, static pressure discriminator 30b, and pulse wave 
discriminator 32b, and said piping 22b is connected to pressure-sensor 28b and pressure regulating valve 
26b. Moreover, pressure regulating valve 26b is connected to the air pump 36 through piping 34. 
[0022] The pressure supply condition of permitting the above-mentioned pressure regulating valve 26b 
supplying the pressure air generated by the air pump 36 into cuff 20L for overarms, The pressure 
maintenance condition of maintaining the pressure in cuff 20L for overarms, the **** exhaust -gas- 
pressure condition which carries out exhaust gas pressure of the pressure in cuff 20L for overarms 
gradually at the rate of predetermined by controlling the opening of an electric bulb, And it changes to 
four conditions of the rapid exhaust-gas-pressure condition which carries out exhaust gas pressure of the 
inside of cuff 20L for overarms quickly. 

[0023] Pressure-sensor 28b supplies the pressure signal SPb with which the pressure in cuff 20L for 
overarms is detected, and the pressure is expressed, respectively to static pressure discriminator 30b and 
pulse wave discriminator 32b. Static pressure discriminator 30b is equipped with a low pass filter, and 
supplies it to an arithmetic sequence unit 38 through the A/D converter which discriminates from the cuff 
pressure signal SKb showing steady pressure PCb, i.e., cuff pressure, contained in the pressure signal 
SPb, and does not illustrate the cuff pressure signal SKb. 

[0024] Pulse wave discriminator 32b is equipped with a band pass filter, and supplies it to an arithmetic 
sequence unit 38 through the A/D converter which discriminates from the pulse wave signal SMb which 
is the oscillating component of the pressure signal SPb in frequency, and does not illustrate the pulse 
wave signal SMb. Since this pulse wave signal SMb expresses the overarm pulse wave WAL from the 
artery of left upper arm 14L pressed by cuff 20L for overarms, pulse wave discriminator 32b is 
functioning as upper extremity pulse wave detection equipment. Similarly moreover, pulse wave 
discriminator 32of body of blood-pressure-measurement equipment 24a a It functions as upper extremity 
pulse wave detection equipment which discriminates from the pulse wave signal SMa showing the 
overarm pulse wave WAR from the artery of right upper arm 14R. Pulse wave discriminator 32of body of 
blood-pressure-measurement equipment 24c c It functions as membrum- inferius pulse wave detection 
equipment which discriminates from the pulse wave signal SMc showing the ankle pulse wave WLR from 
the artery of right leg neck 12R. 32dof pulse wave discriminators of 24d of bodies of blood-pressure- 
measurement equipment It functions as membrum-inferius pulse wave detection equipment which 
discriminates from the pulse wave signal SMd showing the ankle pulse wave WLL from the artery of left 
leg neck 1 2L. 

[0025] In addition, overarm blood-pressure-measurement equipment 40L is constituted by cuff 20for 
overarms L, body of blood-pressure-measurement equipment 24b, and the air pump 36. Similarly, 
overarm blood-pressure-measurement equipment 40R is constituted by cuff 20for overarms R, body of 
blood-pressure-measurement equipment 24a, and the air pump 36, ankle blood-pressure-measurement 
equipment 42R is constituted by cuff 18for ankles R, body of blood-pressure-measurement equipment 
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24c, and the air pump 36, and ankle blood-pressure-measurement equipment 42L is constituted by cuff 
18for ankles L, 24d of bodies of blood-pressure-measurement equipment, and the air pump 36. 
[0026] The predetermined part on a living body's thorax epidermis is equipped with the heartbeat 
microphone 44, and it detects and outputs the cardiac correspondence number SH showing a heartbeat. 
The cardiac correspondence number SH outputted from the heartbeat microphone 44 is supplied to an 
arithmetic sequence unit 38 through AID converter 46. Since the heartbeat which the above-mentioned 
cardiac correspondence number SH expresses is a heartbeat synchronizing signal generated synchronizing 
with a living body's heartbeat, the heartbeat microphone 44 which outputs the cardiac correspondence 
number SH is functioning as heartbeat synchronizing signal detection equipment. 

[0027] The above-mentioned arithmetic sequence unit 38 consists of so-called microcomputers equipped 
with CPU48, ROM50, RAM52, the I/O Port that is not illustrated. CPU48 By performing signal 
processing, using the memory storage function of RAM52 for ROM50 according to the program 
memorized beforehand While outputting a driving signal from an I/O Port and controlling the pressure 
regulating valve 26 within an air pump 36 and the body 24 of blood-pressure-measurement equipment 
Calculation of an ankle overarm blood-pressure characteristic (Ankle/Arm Blood Pressure =ABI) etc. is 
performed, and the computed ABI is displayed on a drop 54. 

[0028] It is a functional block diagram explaining the important section of the function about the 
preliminary diagnosis forjudging whether there is any misgiving of a constriction, so that drawing 2 
needs measurement of ABI among the control functions of the above-mentioned arithmetic sequence unit 
38. 

[0029] The cuff pressure control means 60 is set to blood pressure measurement. Four pressure regulating 
valve 26a connected to an air pump 36 and it, and b, c and d are controlled. The cuff pressures PCa, PCb, 
PCc, and PCd of the cuff 20 for overarms, and the cuff 18 for ankles To the predetermined target 
preassure force value PCM (about 1 80mmHg extent and the cuff 1 8 for ankles, it is [ cuff / 20 / for 
overarms ] the pressure value of 240mmHg extent), a rapid pressure up is carried out and **** pressure 
lowering is carried out at the rate of 5 mmHg/sec extent after that. Moreover, after controlling four 
pressure regulating valve 26a connected to an air pump 36 and it, and b, c and d and carrying out the 
pressure up of the cuff pressures PCa, PCb, PCc, and PCd to predetermined pulse wave ******, the 
pressure is made to hold fixed time in detection of the pulse wave for computing constriction related pulse 
wave information. The above-mentioned pulse wave ****** i s the pressure which is generated in signal 
strength with the pulse wave it is lower than a general lowest-blood-pressure value, and sufficient which 
the pressure oscillatory wave generated in the artery under the cuff in cuffs 18 and 20 is transmitted, and 
expresses the pressure oscillatory wave to cuffs 18 and 20, for example, is 60mmHg(s). 
[0030] the rise description value decision means 62 determines the rise description value showing the 
description for the rising limb of the left leg neck pulse wave WLL extracted by the right leg neck pulse 
wave WLR and 32d of pulse wave discriminators extracted by pulse wave discriminator 32c in the 
condition that the cuff 1 8 for ankles is maintained by said pulse wave ****** by the cuff pressure control 
means 60 from a point to a peak namely, — starting, respectively. Drawing 3 is drawing which illustrates 
the ankle pulse wave WL, and what is shown in drawings 3 is contained in the rise description value, 
namely, inclination [ of the tangent L in U-time (msec) computed as a period when it starts at and the 
ankle pulse wave WL from Point a to Peak b goes up, and the point c, i.e., the point inclining / maximum, 
that start and the rate of increase serves as max from a point a even at Peak b / gamma — it starts and a 
ratio with time amount etc. is contained in a rise description value time amount and the second half the 
first-half time amount from a point a to the point c inclining / maximum /, the second-half time amount 
from the point c inclining / maximum / to a peak b, and its first half. Since the ankle pulse wave WLR and 
WLL are in the inclination to start and for the inclination of a part to become gently-sloping so that extent 
of the constriction in the membrum inferius of the upstream of Ankles 12R and 12L is large, if a 
constriction is in the membrum inferius of the upstream of Ankles 12R and 12L, the rise description value 
will change in relation to the constriction. For example, U-time becomes so long that extent of the 
constriction in the upstream is large. Therefore, the rise description value computed from the ankle pulse 
wave WLR and WLL is constriction related pulse wave information, and the rise description value 
decision means 62 functions as a constriction related pulse wave information decision means. 
[0031] The acutance-of-image calculation means 64 computes the acutance of image of the left leg neck 
pulse wave WLL extracted by the right leg neck pulse wave WLR and 32d of pulse wave discriminators 
extracted by pulse wave discriminator 32c in the condition that the cuff 18 for ankles is maintained by 
said pulse wave ****** by the cuff pressure control means 60, respectively. The above-mentioned 
acutance of image is a value to the upper part of a pulse wave which sharpens and shows condition. For 
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example By breaking the pulse wave area S computed by integrating with the ankle pulse wave WL of the 
section for one beat shown in drawing 3 (addition) by the product (WxH) of peak height H and the pulse 
period W namely, S/(WxH) — the normalization pulse wave area VR computed by performing an 
operation ~ I/W which normalized the width-of-face dimension I of what normalized the area SI of the 
first portion to the highest peak b or the area S2 of the second half section after the highest peak b, and the 
height equivalent to Hx (2/3) is acutance of image. Moreover, the above-mentioned normalization pulse 
wave area VR is also called %MAP, and can be computed also as a rate (= lOOxH/G) of peak height H, 
i.e., height G of the center-of-gravity location of the pulse wave area S to pulse pressure, an ankle 12 — if 
a constriction is in the membrum inferius of the upstream of R and L - the amplitude of the ankle pulse 
wave WLR and WLL -- weak - becoming — the upper part of a pulse wave — it sharpens and condition 
becomes blunt. That is, if a constriction is in the membrum inferius of the upstream of Ankles 12R and 
12L, since the above-mentioned acutance of image will become small, the acutance of image computed 
from the ankle pulse wave WLR and WLL is constriction related pulse wave information, and the 
acutance-of-image calculation means 64 functions as a constriction related pulse wave information 
decision means. 

[0032] The upper extremity pulse-wave-velocity information calculation means 66 computes the upper 
extremity pulse- wave- velocity information relevant to the rate at which a pulse wave spreads between 
predetermined 2 parts containing an upper extremity (however, the membrum inferius is not included). 
The two above-mentioned part is the part and the heart which are equipped with the cuff 20 for overarms. 
Moreover, the upper extremity pulse wave velocity which is a rate at which a pulse wave spreads the 
upper extremity pulse wave propagation time which is the time amount to which a pulse wave spreads an 
upper extremity, and an upper extremity is contained in upper extremity pulse- wave- velocity information. 
In considering as the part and the heart with which the cuff 20 for overarms is equipped with the two 
above-mentioned part For example, the time of the predetermined parts (start point of I sound etc.) of the 
heartbeat detected with the heartbeat microphone 44 repeated periodically occurring, Time difference with 
the time of the predetermined parts (starting point etc.) of the overarm pulse wave WA extracted by the 
pulse wave discriminator 32 which functions as upper extremity pulse wave detection equipment repeated 
periodically occurring is computed as the upper extremity pulse wave propagation time hbDT (sec). Or 
the upper extremity pulse wave velocity hbPWV (cm/sec) is computed from the formula 1 beforehand 
memorized by ROM50 based on the upper extremity pulse wave propagation time hbDT. In addition, in a 
formula 1, LI (cm) is the distance to the part where it is equipped with the cuff 20 for overarms through a 
main artery from an aortic valve, and the constant value beforehand determined based on the experiment 
is used. 

(Formula 1) hbPWV = LI -/hbDT [0033] The membrum-inferius pulse- wave- velocity information 
calculation means 68 computes the membrum-inferius pulse-wave-velocity information relevant to the 
rate at which a pulse wave spreads between predetermined 2 parts containing the membrum inferius. The 
two above-mentioned part is a part where it is equipped with the cuffs 1 8R or 1 8L for the heart and 
ankles. Moreover, the membrum-inferius pulse wave propagation time and membrum-inferius pulse wave 
velocity are contained in membrum-inferius pulse-wave- velocity information like upper extremity pulse- 
wave-velocity information. If a constriction is in the membrum inferius between the above-mentioned 2 
parts, since the membrum-inferius pulse wave propagation time will become long and membrum-inferius 
pulse wave velocity will become slow, membrum-inferius pulse- wave- velocity information is constriction 
related pulse wave information, and the membrum-inferius pulse- wave- velocity information calculation 
means 68 functions as a constriction related pulse wave information decision means. In considering as the 
part where the cuff 1 8 for the heart and ankles is equipped with the two above-mentioned part For 
example, the time of the predetermined parts (start point of I sound etc.) of the heartbeat detected with the 
heartbeat microphone 44 repeated periodically occurring, Time difference with the time of the ankle pulse 
wave WLR extracted by the pulse wave discriminators 32c and 32d which function as membrum-inferius 
pulse wave detection equipment, and the predetermined parts (starting point etc.) of WLL repeated 
periodically occurring is computed as the membrum-inferius pulse wave propagation time baDT (sec). 
The membrum-inferius pulse wave velocity baPWV (cm/sec) is computed from the formula 2 beforehand 
memorized by ROM50 based on the membrum-inferius pulse wave propagation time baDT. In addition, 
in a formula 2, L2 (cm) is the distance to the part where it is equipped with the cuff 18 for ankles from an 
aortic valve, and the constant value beforehand determined based on the experiment is used. 
(Formula 2) baPWV = L2-/baDT [0034] The normal-range decision means 70 determines the normal 
range of membrum-inferius pulse-wave-velocity information based on the upper extremity pulse- wave- 
velocity information computed by the upper extremity pulse-wave- velocity information calculation means 
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66 from the relation beforehand memorized between upper extremity pulse-wave- velocity information 
and membrum-inferius pulse-wave-velocity information, the upper extremity pulse-wave-velocity 
information actually computed by the upper extremity pulse-wave- velocity information calculation means 
68, having assumed that there was no constriction in an upper extremity since fixed proportionality was 
materialized between upper extremity pulse-wave-velocity information and membrum-inferius pulse- 
wave- velocity information when there was no constriction in an upper extremity and the membrum 
inferius — using — the account of a top — the above-mentioned normal range is determined from the 
proportionality memorized beforehand. Drawing 4 is drawing which illustrates the relation between the 
membrum-inferius pulse wave velocity baPWV computed between the upper extremity pulse wave 
velocity hbPWV, the hearts, and the ankles which were computed between the heart and an overarm. 
When using the relation shown in drawing 4 as relation memorized beforehand, the range of -10%-+ 10% 
of the membrum-inferius pulse wave velocity baPWV is determined as a normal range focusing on the 
membrum-inferius pulse wave velocity baPWV determined from the upper extremity pulse wave velocity 
hbPWV. In addition, in drawing 4 , pulse wave velocity PWV depends the thing with the membrum- 
inferius pulse wave velocity baPWV quicker than the upper extremity pulse wave velocity hbPWV on 
becoming quick in inverse proportion to 1 /square of the diameter of a blood vessel, and the ankle of the 
diameter of a blood vessel being thinner than an overarm. 

[0035] In the process in which the cuff 20 for overarms is made to carry out **** pressure lowering of the 
overarm blood-pressure value decision means 72 by the cuff pressure control means 60 The oscillometric 
method which was easy to be based on change of the amplitude of the overarm pulse waves WAR and 
WAL which the pulse wave signals SMa or SMb by which sequential extraction is carried out express, 
and was known is used, the right upper arm highest-blood-pressure value BPASYS which is the blood- 
pressure value BP of right upper arm 14R — (R), right upper arm lowest-blood-pressure value BPADIA 
(R), and the right upper arm mean-blood-pressure value BPAMEAN (R) — (L), left upper arm lowest- 
blood-pressure value BPADIA(L), and the left upper arm mean-blood-pressure value BPAMEAN (L) are 
determined, and the left upper arm highest-blood-pressure value BPASYS which is the blood-pressure 
value BP in left upper arm 14L — The determined right upper arm highest-blood-pressure value BPASYS 
(R) left upper arm highest-blood-pressure value BPASYS (L) is displayed on a drop 54. 
[0036] The difference value calculation means 74 computes the difference value of the pulse-wave- 
velocity information on a left lower extremity and the pulse-wave-velocity information on a right lower 
extremity which were computed by the membrum-inferius pulse-wave-velocity information calculation 
means 68, the difference value of the rise description value of a left lower extremity and the rise 
description value of a right lower extremity which were determined by the rise description value decision 
means 62, and the difference value of the acutance of image of a left lower extremity and the acutance of 
image of a right lower extremity which were computed by the acutance-of-image calculation means 64. 
The above-mentioned difference value is a value which shows how much constriction related pulse wave 
information, such as pulse-wave-velocity information, differs by right and left, for example, is a 
difference or a ratio on either side etc. 

[0037] It judges with the preliminary judging means 76 having the misgiving of a constriction in an artery 
of lower extremity based on being the value of abnormality within the limits set up as range where the 
membrum-inferius pulse-wave-velocity information computed, respectively by the membrum-inferius 
pulse-wave-velocity information calculation means 68 which is a constriction related pulse-wave 
information decision means, the rise description value decision means 62, and the acutance-of-image 
calculation means 64, the rise description value, and acutance of image have the misgiving of a 
constriction about each. 

[0038] The abnormality range of the above-mentioned membrum-inferius pulse- wave-velocity 
information is range outside the normal range determined with said normal-range decision means 70. 
Moreover, the abnormality range of the rise description value and the abnormality range of acutance of 
image are beforehand determined based on the experiment. When U-time is computed as a rise 
description value, the abnormality range is set as 1 80 or more msecs, and when %MAP is computed as 
acutance of image, the abnormality range is set up to 42% or less. Moreover, when at least one of three of 
the above-mentioned membrum-inferius pulse-wave-velocity information, the rise description value, and 
acutance of image is the abnormality range, you may judge with the misgiving of a constriction being in 
an artery of lower extremity, and when any two are the abnormality range, or when all three are the 
abnormality range, you may judge with the misgiving of a constriction being in an artery of lower 
extremity. In addition, since membrum-inferius pulse- wave- velocity information, the rise description 
value, and acutance of image are determined about the membrum inferius on either side, respectively, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgLejje 



3/4/2005 



Page 8 of 14 



misgiving of the constriction of an artery of lower extremity can be judged about each membrum inferius 
on either side. 

[0039] It judges with the preliminary judging means 76 having the misgiving of a constriction in an artery 
of lower extremity based on being beyond the reference value with which the membrum-inferius pulse- 
wave-velocity information computed with said difference value calculation means 72, the rise description 
value, and the difference value of acutance of image were set up further beforehand. A difference value 
turns into beyond a reference value because it thinks because a constriction is in either of the membrum 
inferius on either side, in addition - the case where it judges with the misgiving of a constriction being in 
an artery of lower extremity based on a difference value ~ right and left — whether the misgiving of a 
constriction is in which membrum inferius cannot judge. 

[0040] It judges whether the preliminary judging means 76 is smaller than the minimum value (for 
example, lOOmmHg(s)) to which no above-mentioned membrum-inferius pulse-wave-velocity 
information, rise description values, and acutance of image were abnormality range, and the overarm 
highest-blood-pressure value BPASYS further determined by the overarm blood-pressure value decision 
means 72 was beforehand set when said difference value was smaller than a reference value. Thus, it is 
because it is difficult to diagnose the constriction of an artery of lower extremity even if judging whether 
the overarm highest-blood-pressure value BPASYS is smaller than the minimum value set up beforehand 
computes ABI, when the overarm highest-blood-pressure value BPASYS is smaller than the minimum 
value set up beforehand, a constriction is in an upper extremity, the overarm highest-blood-pressure value 
BPASYS may be falling and there is a constriction also in an upper extremity. 

[0041] When it is the case where it is judged with an ABI measurement starting means 78 to function as a 
blood-pressure-measurement starting means having the misgiving of a constriction in an artery of lower 
extremity with the preliminary judging means 76 and the overarm highest-blood-pressure value BPASYS 
is said more than minimum value, the overarm blood-pressure value decision means 72 and an ankle 
blood-pressure value decision means 82 to mention later are performed. In addition, when there is 
misgiving of a constriction only in one membrum inferius, blood pressure measurement is performed only 
about the ankle 1 2 of the side which has the misgiving of a constriction with the ankle blood-pressure 
value decision means 82. Moreover, although while was beforehand set up also about the overarm blood 
pressure measurement by the overarm blood-pressure value decision means 72 and blood pressure 
measurement may be performed only about an overarm 14, blood pressure measurement is preferably 
performed about the overarm 14 of both sides. 

[0042] It is the case where it is judged with the membrum-inferius blood-pressure-measurement starting 
means 80 having the misgiving of a constriction in an artery of lower extremity with the preliminary 
judging means 76, and when the overarm blood-pressure value BPASYS is smaller than said minimum 
value, the ankle blood-pressure value decision means 82 is performed. Since it is difficult to diagnose the 
constriction of an artery of lower extremity from ABI when the overarm blood-pressure value BPASYS is 
smaller than said minimum value, it is for diagnosing the constriction of an artery of lower extremity only 
with the absolute value of the ankle blood-pressure value BQL. 

[0043] It is a functional block diagram explaining the important section of the function performed when 
judged with drawing 5 having the misgiving of a constriction in an artery of lower extremity by 
performing the function shown in drawing 2 among the control functions of an arithmetic sequence unit 
38. 

[0044] The ankle blood-pressure value decision means 82 is performed by the ABI measurement starting 
means 78 or the membrum-inferius blood-pressure-measurement starting means 80. In the process which 
make control the compression pressure force of the cuff 1 8 for ankles wound around the ankle 12 of the 
membrum inferius of a certain one side of the misgiving of a constriction, or both by the cuff pressure 
control means 60, and the compression pressure force of the cuff 18 for ankles is made to carry out **** 
pressure lowering The oscillometric method which was easy to be based on change of the amplitude of 
the membrum-inferius pulse waves WLR and WLL which the pulse wave signals SMC or SMd by which 
sequential extraction is carried out express, and was known is used. The right leg neck highest-blood- 
pressure value BPLSYS (R) which is the blood-pressure value BP in right leg neck 12R, right leg neck 
lowest-blood-pressure value BPLDIA(R) and a right leg neck mean-blood-pressure value BPLMEAN (R) 
And the left leg neck highest-blood-pressure value BPLSYS (L) which is the blood-pressure value BP in 
left leg neck 12L, and left leg neck lowest-blood-pressure value BPLDIA(L) and a left leg neck mean- 
blood-pressure value BPLMEAN (L) are determined. The determined right leg neck highest-blood- 
pressure value BPLSYS(R) left leg neck highest-blood-pressure value BPLSYS (L) is displayed on a drop 
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[0045] An ankle overarm blood-pressure characteristic calculation means 84 to function as a membrum- 
inferius upper extremity blood-pressure characteristic calculation means The right leg neck blood- 
pressure value blood-pressure value BQL (R) (for example, the right leg neck highest-blood-pressure 
value BPLSYS (R)) determined by the ankle blood-pressure value decision means 82, or the left leg neck 
blood-pressure value BQL (L) (for example, the left leg neck highest-blood-pressure value BPLSYS (L)) 
By breaking by the overarm blood-pressure value BPA (for example, the overarm highest-blood-pressure 
value BPASYS being equivalent to the ankle highest-blood-pressure value BPLSYS) corresponding to the 
above-mentioned ankle blood-pressure value BQL among the overarm blood-pressure values BPA 
determined by the overarm blood-pressure value decision means 72 A right leg neck overarm blood- 
pressure characteristic (= ABIR) or a left leg neck overarm blood-pressure characteristic (= ABIL) is 
computed. And the value of the computed ABIR and ABIL is displayed on a drop 54. 
[0046] Since the right leg neck blood-pressure value BQL (R) and the left leg neck blood-pressure value 
BQL (L) fall when there is a constriction of an artery of lower extremity, as for these ABIR(s) and ABIL, 
the constriction of an artery of lower extremity falls to a case. Therefore, when ABIR and ABIL are 
smaller than a reference value (for example, 0.9), it can be judged that the misgiving to which a 
constriction is in an artery of lower extremity is strong. In addition, any shall be used as an overarm 
blood-pressure value BPA in calculation of ABI between the right upper arm blood-pressure value BQL 
(L) and the left upper arm blood-pressure value BPA (L) uses the value of the higher one preferably, 
although it may be beforehand determined in advance of blood pressure measurement; It is because ABI 
will become small if the value of the higher one is used, so it becomes easy to discover the constriction of 
an artery of lower extremity based on ABI. 

[0047] Drawing 6 thru/or drawing 9 are the flow charts for explaining still more concretely the important 
section of the control function of the arithmetic sequence unit 38 shown in drawing 2 and drawing 5 , 
drawing 6 is a signal reading routine which reads the signal for a preliminary judging, drawing 7 is a 
preliminary judging routine which performs a preliminary judging based on the read signal, drawing 8 is 
an ABI measurement routine, and drawing 9 is an ankle blood-pressure-measurement routine. 
[0048] First, the signal reading routine of drawing 6 is explained. At the step (a step is skipped hereafter) 
SA 1 of drawing 6 When body of blood-pressure-measurement equipment 24a, pressure regulating valve 
26a with which b, c, and d are equipped, respectively, and b, c and d are made into a pressure supply 
condition and an air pump 36 drives The pressure up of the cuffs 1 8R and 1 8L for ankles and the cuffs 
20R and 20L for overarms is started, and it is judged in continuing SA2 whether cuff pressure PC of four 
cuffs 18R, 18L, 20R, and 20L was set to 60 or more mmHgs set up as pulse wave ******. When decision 
of this SA2 is denied, decision of SA2 is repeated. 

[0049] And if decision of the above SA 2 is affirmed by rise of cuff pressure PC, in continuing SA3, cuff 
pressure PC will be maintained by suspending an air pump 36 and changing a pressure regulating valve 
26 to a pressure maintenance condition. The above [ SA / SA and / 3 ] 1 is equivalent to the cuff pressure 
control means 60. 

[0050] In continuing SA4, the cardiac correspondence number SH supplied from the pulse wave signals 
SMb, SMc, and SMd and the heartbeat microphone 44 which are supplied from body of blood-pressure- 
measurement equipment 24b, pulse wave discriminator 32b with which c and d are equipped, 
respectively, and c and d is read by one beat. 

[0051] Then, SA5 thru/or SA8 equivalent to the cuff pressure control means 60 is performed. SA5 — a 
pressure regulating valve 26 — c and d are changed to a rapid exhaust-gas-pressure condition — the cuff* 1 8 
for ankles - when the cuff pressures PCc and PCd of R and L are released, and pressure regulating valves 
26a and 26b are again switched to a pressure supply condition in continuing SA6 and an air pump 36 
drives again, the rapid pressure up of the cuffs 20R and 20L for overarms is started. In continuing SA7, it 
is judged whether it became more than the target [ for the cuff pressures PCa and PCb of the cuffs 20R 
and 20L for overarms to have been set as 1 80mmHg(s), respectively ] compression pressure PCM. When 
decision of this SA7 is denied, the rise of cuff pressures PCa and PCb is continued by performing six or 
less above SA repeatedly. 

[0052] And if decision of the above SA 7 is affirmed by the rise of cuff pressures PCa and PCb, at 
continuing SA8, an air pump 36 will be suspended, and pressure regulating valves 26a and 26b will be 
switched to a **** exhaust-gas-pressure condition, and it will be dropped at the loose rate which is 5 
mmHg/sec extent as which the pressure in cuff 20for overarms R and 20L was determined beforehand. 
[0053] Next, the blood-pressure value decision routine of SA9 equivalent to the overarm blood-pressure 
value decision means 72 is performed. That is, the amplitude of the overarm pulse waves WAR and WAL 
which the pulse wave signals SMa and SMb serially supplied from the pulse wave discriminators 32a and 
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32b express is determined for every beat, and the right upper arm highest-blood-pressure value BPASYS 
(R), the left upper arm neck highest-blood-pressure value BPASYS (L), etc. are determined according to 
the blood-pressure value decision algorithm of an oscillograph metric method known well based on 
change of the amplitude. 

[0054] Then, in SA10 equivalent to the cuff pressure control means 60, by switching two pressure 
regulating valves 26a and 26b to a rapid exhaust-gas-pressure condition, the inside of cuff 20for overarms 
R and 20L is made to carry out exhaust gas pressure quickly, and a signal reading routine is terminated. 
[0055] After a signal reading routine is terminated, the preliminary judging routine of drawing 7 is 
performed continuously. In drawing 7 , SB1 which is equivalent to the upper extremity pulse-wave- 
velocity information calculation means 66 first is performed. While the start point of I sound of a 
heartbeat is determined in SB1 based on the cardiac correspondence number SH read by SA4 of drawing 
6 The standup point of the left upper arm pulse wave WAL which the pulse wave signal SMb expresses 
based on the pulse wave signal SMb read by the SA4 is determined. The time difference hbDT of the start 
point of I sound and the standup point of the left upper arm pulse wave WAL, i.e., the upper extremity 
pulse wave propagation time, is computed, and the upper extremity pulse wave velocity hbPWV is further 
computed by the upper extremity pulse wave propagation time HbDT being substituted for said formula 1. 

[0056] Then, SB2 equivalent to the normal-range decision means 70 is performed. In SB2, based on the 
upper extremity pulse wave velocity hbPWV computed by the above SB 1 , the membrum-inferius pulse 
wave velocity baPWV is determined from the relation of above-mentioned drawing 4 , and -10% to +10% 
of range of the determined membrum-inferius pulse wave velocity baPWV is determined as the normal 
range of the membrum-inferius pulse wave velocity hbPWV. 

[0057] Then, the right lower extremity pulse wave velocity baPWV (R) and the left lower extremity pulse 
wave velocity baPWV (L) are computed by SB3 equivalent to the membrum-inferius pulse-wave-velocity 
information calculation means 68 being performed. Namely, the standup point of the right leg neck pulse 
wave WLR which the pulse wave signals SMc and SMd express based on the pulse wave signals SMc and 
SMd read by SA4 of drawing 6 , respectively, and the left leg neck pulse wave WLL is determined, 
respectively. Then, the time difference (R) baDT, i.e., the right lower extremity pulse wave propagation 
time, of the standup point of the left upper arm pulse wave WAL and the standup point of the above- 
mentioned right leg neck pulse wave WLR which were determined by said SB1 And the time difference 
(L) baDT of the standup point of the left upper arm pulse wave WAL and the standup point of the above- 
mentioned left leg neck pulse wave WLL which were determined by said SB1 , i.e., the left lower 
extremity pulse wave propagation time, is computed. Furthermore, the right lower extremity pulse wave 
velocity baPWV (R) and the left lower extremity pulse wave velocity baPWV (L) are computed by these 
right lower extremity pulse wave propagation time baDT (R) and the left lower extremity pulse wave 
propagation time baDT (L) being substituted for said formula 2. Moreover, the computed right lower 
extremity pulse wave velocity baPWV (R) and the left lower extremity pulse wave velocity baPWV (L) 
are displayed on a drop 54. 

[0058] Then, SB4 equivalent to the rise description value decision means 62 is performed. The standup 
point and peak of the right leg neck pulse wave WLR which the pulse wave signals SMc and SMd express 
with SB4 based on the pulse wave signals SMc and SMd read by SA4 of drawing 6 , respectively, and the 
left leg neck pulse wave WLL are determined. It starts with the peak of the right leg neck pulse wave 
WLR, and time difference with a point is computed as U-time (R), it starts with the peak of the left leg 
neck pulse wave WLL, and time difference with a point is computed as U-time (L). Moreover, U-time (R) 
and U-time (R) which were computed are displayed on a drop 54. 

[0059] Then, SB5 equivalent to the acutance-of-image calculation means 64 is performed. While %MAP 
(R) is computed by breaking the area S by the product (WxH) of peak height H and the pulse period W 
about the right leg neck pulse wave WLR which the pulse wave signal SMc read by SA4 of drawing 6 
expresses with SB5 About the left leg neck pulse wave WLL which the pulse wave signal SMd read by 
SA4 of drawing 6 expresses, %MAP (L) is computed by breaking the area S by the product (WxH) of 
peak height H and the pulse period W. Moreover, %MAP (R) and %MAP (L) which were computed are 
displayed on a drop 54. 

[0060] In continuing SB6, it is judged whether it is in abnormality within the limits to which U-time (R) 
and U-time (L) which were computed by the right lower extremity pulse wave velocity baPWV (R) 
computed by said SB3, the left lower extremity pulse wave velocity baPWV (L), and said SB4, %MAP 
(R) computed by the above SB 5, and %MAP (L) were beforehand set about each. That is, about the right 
lower extremity pulse wave velocity baPWV (R) and the left lower extremity pulse wave velocity baPWV 
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(L), it is judged whether it is outside the normal range determined by said SB2, it is judged about U-time 
(R) and U-time (L) whether they are 1 80 or more msecs, and it is judged [ MAP / %/ %M AP (R) and / 
(L) ] whether it is 42% or less. And when at least one of them is in abnormality within the limits, decision 
of SB6 is affirmed. Since it is suspected that a constriction is in an artery of lower extremity when 
decision of this SB6 is affirmed, the ABI measurement routine of drawing 8 is performed. On the other 
hand, when decision of SB6 is denied, SB7 equivalent to the difference value calculation means 74 is 
performed. 

[0061] Pulse-wave- velocity difference (absolute value) deltaPWV of the right lower extremity pulse wave 
velocity baPWV (R) and the left lower extremity pulse wave velocity baPWV (L) which were computed 
by said SB3 in SB7, Difference delta%MAP (absolute value) of difference deltaU-time (absolute value) 
of U-time (R) and U-time (L) which were computed by said SB4, and %MAP (R) and %MAP (L) 
computed by said SB5 is computed as a difference value. 

[0062] deltaPWV computed by the above SB 7 in continuing SB8, deltaU-time, It is judged whether 
delta%MAP is beyond the reference value beforehand set up about each. And these deltaPWV, deltaU- 
time, When at least one of delta%MAP is beyond a reference value, decision of SB8 is affirmed. Since the 
misgiving of a constriction is in the artery of lower extremity of one of membrum inferius when decision 
of this SB8 is affirmed, the ABI measurement routine of drawing 8 is performed and ABI of both 
membrum inferius is measured. Thus, since an ABI measurement routine is performed when decision of 
SB6 or SB8 is affirmed, SB6 and SB8 are equivalent to the ABI measurement starting means 78. 
[0063] On the other hand, when decision of SB8 is denied, SB9 is performed continuously. In SB9, it is 
judged whether the overarm highest-blood-pressure value BPASYS determined by SA9 of drawingj6 is 
smaller than lOOmmHg(s) beforehand set up as the minimum value. When this decision is affirmed, the 
ankle blood-pressure-measurement routine of drawing 9 is performed. Therefore, SB9 is equivalent to the 
membrum-inferius blood-pressure-measurement starting means 80. On the other hand, when decision of 
SB9 is denied, this routine is terminated, without judging that there is no misgiving of a constriction in an 
artery of lower extremity, and also performing an ABI measurement routine and ankle blood-pressure- 
measurement routine. Thus, since it is judged whether the misgiving of a constriction is in an artery of 
lower extremity by SB6, SB8, and SB9, SB6, SB8, and SB9 are equivalent also to the preliminary judging 
means 76. 

[0064] Then, the ABI measurement routine of drawing 8 is explained. By the ABI measurement routine of 
drawing 8 , SCI thru/or SC3 equivalent to the cuff pressure control means 60 is performed first. The 
pressure regulating valves 26a and 26b connected to two cuffs 20R and 20L for overarms in SCI, 
respectively, And the pressure regulating valves 26c or 26d connected to the cuff 18 (it is the cuff 18 for 
ankles of both sides when judged with there being misgiving of a constriction in SB8) for ankles of the 
side judged as there being misgiving of a constriction by SB6 or SB8 of drawing 7 are switched to a 
pressure supply condition. And when an air pump 36 drives, the rapid pressure up of two cuffs 20R and 
20L for overarms and one [ at least ] cuff 1 8 for ankles is started. In continuing SC2, it is judged about 
each cuff pressure PC whether it became more than the target compression pressure PCM (about 
1 80mmHg(s) and the cuff 1 8 for ankles, they are [ cuff / 20 / for overarms ] 240mmHg(s)) to which cuff 
pressure PC of those cuffs 1 8 and 20 was set beforehand, respectively. When decision of this SC2 is 
denied, a rise of cuff pressure PC is continued by performing one or less above SC repeatedly. 
[0065] And if decision of the above SC 2 is affirmed by rise of cuff pressure PC, at continuing SC3, it 
will change to a **** exhaust-gas-pressure condition sequentially from the pressure regulating valve 26 
connected to the cuffs 1 8 and 20 which reached the target compression pressure PCM, and will be 
dropped at the cuff 1 8 connected to the pressure regulating valve 26, and the loose rate which is 5 
mmHg/sec extent as which the pressure in 20 was determined beforehand. And if decision of SC2 is 
affirmed about all cuff pressure PCs, an air pump 36 will also be suspended. 

[0066] Next, the blood-pressure value decision routine of SC4 equivalent to the overarm blood-pressure 
value decision means 72 and the ankle blood-pressure value decision means 82 is performed. That is, the 
amplitude of the overarm pulse wave WA which the pulse wave signal SM serially supplied from the 
pulse wave discriminator 32 expresses, or the ankle pulse wave WL is determined for every beat, and the 
right upper arm highest-blood-pressure value BPASYS(R) left upper arm highest-blood-pressure value 
BPASYS (L), the right (left) ankle highest-blood-pressure value BPLSYS, etc. are determined according 
to the blood-pressure value decision algorithm of an oscillograph metric method known well based on 
change of the amplitude. 

[0067] Next, the inside of a cuff 1 8 and 20 is made to carry out exhaust gas pressure quickly in SC5 
equivalent to the cuff pressure control means 60 by switching the pressure regulating valve 26 which 
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suited the **** exhaust-gas-pressure condition to a rapid exhaust-gas-pressure condition. 
[0068] Then, SC6 equivalent to the ankle overarm blood-pressure characteristic calculation means 84 is 
performed. In SC6, by being broken by the value of the higher one of the right upper arm highest-blood- 
pressure value BPASYS (R) as which the right leg neck highest-blood-pressure value BPLSYS (R) 
determined by SC4 or the left leg neck highest-blood-pressure value BPLSYS (L) was determined by 
SC4, and the left upper arm highest-blood-pressure values BPASYS (L), ABIR or ABIL is computed and 
the computed ABIR or ABIL is displayed on a drop 54. 

[0069] Then, the ankle blood-pressure-measurement routine of drawing 9 is explained. By the ankle 
blood-pressure-measurement routine of drawing 9 , SD1 thru/or SD3 equivalent to the cuff pressure 
control means 60 is performed first. In SD1, when the pressure regulating valves 26c or 26d connected to 
the cuff 1 8 for ankles of the side judged as there being misgiving of a constriction by SB9 of drawing 7 
are switched to a pressure supply condition and an air pump 36 drives, the rapid pressure up of one [ at 
least ] cuff 1 8 for ankles is started. In continuing SD2, it is judged whether it became more than the target 
.compression pressure PCM (for example, 240mmHg(s)) to which cuff pressure PC of the cuff 1 8 was set 
beforehand. When decision of this SD2 is denied, a rise of cuff pressure PC is continued by performing 
one or less above SD repeatedly. 

[0070] And if decision of the above SD 2 is affirmed by rise of cuff pressure PC, at continuing SD3, while 
an air pump 36 is stopped, a pressure regulating valve 26 will be changed to a **** exhaust-gas-pressure 
condition, and it will be dropped at the loose rate which is 5 mmHg/sec extent as which the pressure in a 
cuff 1 8 was determined beforehand. 

[0071] Next, the blood-pressure value decision routine of SD4 equivalent to the ankle blood-pressure 
value decision means 82 is performed. That is, the amplitude of the ankle pulse wave WL which the pulse 
wave signal SM serially supplied from the pulse wave discriminator 32 expresses is determined for every 
beat, and the right (left) ankle highest-blood-pressure value BPLSYS, the right (left) ankle lowest-blood- 
pressure value BPLDIA, and the right (left) ankle mean-blood-pressure value BPLMEAN are determined 
according to the blood-pressure value decision algorithm of an oscillograph metric method known well 
based on change of the amplitude. 

[0072] Next, the inside of a cuff 1 8 is made to carry out exhaust gas pressure quickly by switching a 
pressure regulating valve 26 to a rapid exhaust-gas-pressure condition in SD5 equivalent to the cuff 
pressure control means 60. 

[0073] In continuing SD6, the right (left) ankle highest-blood-pressure value BPLSYS determined by SD4 
is displayed on a drop 54. 

[0074] In the example based on an above-mentioned flow chart, it sets in advance of measurement of the 
ankle blood-pressure value BQL by ankle blood-pressure-measurement equipment 42 to SB3, SB4, and 
SB5 (constriction related pulse wave information decision means). The membrum-inferius pulse wave 
velocity baPWV, U-time, and %MAP are determined from the ankle pulse wave WL extracted by the 
pulse wave discriminators 32c and 32d. And since these membrum-inferius pulse wave velocity baPWV, 
U-time, and %MAP are displayed on a drop 54 In order to compute ABI, it becomes unnecessary to 
perform blood pressure measurement by ankle blood-pressure-measurement equipment 42, when it can be 
judged from these membrum-inferius pulse wave velocity baPWV, U-time, and %MAP that there is no 
misgiving of the constriction of an artery of lower extremity. Therefore, the pain of the patient at the time 
of diagnosing the constriction of an artery of lower extremity decreases. 

[0075] Moreover, in the example based on an above-mentioned flow chart, when judged with there being 
misgiving of a constriction by SB6 and SB9 (preliminary judging means 76), blood pressure measurement 
by ankle blood-pressure-measurement equipment 42 and overarm blood-pressure-measurement equipment 
40 is performed automatically, and there is an advantage by which ABI is computed. 
[0076] Moreover, in the example based on an above-mentioned flow chart, the normal range of the 
membrum-inferius pulse wave velocity baPWV is determined from the relation of drawing 4 in SB2 
(normal-range decision means 70) based on the upper extremity pulse wave velocity hbPWV. And in SB6 
(preliminary judging means 76), it is judged with the misgiving of a constriction being in an artery of 
lower extremity based on the membrum-inferius pulse wave velocity baPWV computed in SB3 
(membrum-inferius pulse-wave-velocity information calculation means 68) being outside a normal range. 
Since the above-mentioned normal range is determined based on the upper extremity pulse wave velocity 
hbPWV actually measured for every measurement, as compared with the case where the misgiving of the 
constriction of an artery of lower extremity is judged based on whether it is actually in the general normal 
range set up so that the measured membrum-inferius pulse wave velocity baPWV might be applied to 
many patients, preliminary decision of the existence of the constriction in an artery of lower extremity can 
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perform it with a more sufficient precision. 

[0077] moreover, in the example based on an above-mentioned flow chart The left lower extremity pulse 
wave velocity baPWV (L), U-time (L) based on the left lower extremity pulse wave WLL, % The right 
lower extremity pulse wave velocity baPWV based on MAP (L) and the right lower extremity pulse wave 
WLR (R) When at least one of the difference values (deltaPWV, deltaU-time, delta%MAP) with U-time 
(R) and %MAP (R) is beyond a reference value In SB8 (preliminary judging means 76), since it is judged 
with there being misgiving of a constriction, preliminary decision of the existence of the constriction in an 
artery of lower extremity can carry out with a more sufficient precision. 

[0078] As mentioned above, although one example of this invention was explained based on the drawing, 
this invention is applied also in other modes. 

[0079] For example, although the abnormality range of the membrum-inferius pulse wave velocity 
baPWV was detennined for every patient with the operation gestalt mentioned above by deciding that 
they will be range other than the normal range determined by the normal-range decision means 70, the 
abnormality range of the membrum-inferius pulse wave velocity baPWV may be the constant value set up 
beforehand. On the contrary, with the operation gestalt mentioned above, although the abnormality range 
of U-time and %MAP was determined beforehand, it may determine the abnormality range of U-time in 
the membrum inferius, or %MAP for every patient based on U-time and %MAP which measured U-time 
or %MAP in the overarm, and were measured in the overarm like [ in the case of the membrum-inferius 
pulse wave velocity baPWV ]. 

[0080] Moreover, when the preliminary judging means 76 had the misgiving of a constriction in an artery 
of lower extremity with the operation gestalt mentioned above, blood pressure measurement by ankle 
blood-pressure-measurement equipment 42 and/or overarm blood-pressure-measurement equipment 40 
was performed automatically, but when judged with the misgiving of a constriction being in an artery of 
lower extremity, it is good to even display the alphabetic character or notation which only shows that on a 
drop 54. Moreover, since it can judge whether an operator needs to measure a membrum-inferius upper 
extremity blood-pressure characteristic from the contents of a display like the example based on the 
above-mentioned flow chart when constriction related pulse wave information (baPWV, U-time, %MAP) 
is displayed on a drop 54, the preliminary judging means 76 does not need to be established in that case. 
[0081] Moreover, independently [ the pulse wave discriminator 32 of these blood-pressure-measurement 
equipments 40 and 42 ], although the pulse wave discriminator 32 with which overarm blood-pressure- 
measurement equipment 40 was equipped functioned also as upper extremity pulse wave detection 
equipment and the pulse wave discriminator 32 with which ankle blood-pressure-measurement equipment 
42 was equipped was functioning also as membrum-inferius pulse wave detection equipment with the 
operation gestalt mentioned above, only in order to detect a pulse wave, an upper extremity or the 
membrum inferius may be equipped with pulse wave detection equipment. The photoelectrical pulse wave 
sensor with which the finger tip section etc. is equipped for the impedance pulse wave sensor which 
detects impedances which press predetermined arteries, such as a photoelectrical pulse wave detection 
probe for oxymetries and a radial artery, from epidermis, and detect a pressure pulse wave as pulse wave 
detection equipment, for example, such as a pressure pulse wave sensor of a format, an arm, and a 
fingertip, through an electrode, pulse detection, etc. can be used. 

[0082] Moreover, although the operation gestalt mentioned above explained the example which computes 
the overarm pulse-wave- velocity information between the heartbeat microphone 44 and the cuff 20 for 
overarms, the overarm pulse-wave-velocity information between other 2 parts may be computed. For 
example, since the heart is not located on a living body center line, the cuffs 20 for overarms wound 
around the overarm 14 on either side differ in the distance from the heart. Then, overarm pulse- wave- 
velocity information may be computed from the time difference of the overarm pulse waves WAR and 
WAL generated in the cuff 20 for overarms on either side. Or the finger tip section of an arm may be 
equipped with a photoelectrical pulse wave sensor, and overarm pulse-wave-velocity information may be 
computed between the heart (or overarm) and a fingertip. 

[0083] Moreover, although the operation gestalt mentioned above explained the example which computes 
membrum-inferius pulse-wave- velocity information between the cuff 1 8 for ankles, and the cuff 20 for 
overarms, the membrum-inferius pulse-wave-velocity information between the heartbeat microphone 44 
and the cuff 1 8 for ankles may be computed. 

[0084] As mentioned above, although the operation gestalt of this invention was explained to the detail 
based on the drawing, this is 1 operation gestalt to the last, and this invention can be carried out in the 
mode which added various modification and amelioration based on this contractors knowledge. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/4/2005 



Page 2 of 4 



( wing*-?:/ ) 




[Dr awing 9] 




[Drawing 3] 




<n«ec) 



[Drawing 4] 

(cn/iec) 




600 

±£UR»eifaSBhbPffV 



[Drawing 5] 
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[Drawing 7] 
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